May  1978     $2.00 


■ 


24  A  Keyer?  Who  Needs  Another  Keyer? 

—  would  you  believe  a  $2  keyer^ W6APZ 


30  Official  FCC  RFI  Report 

—  curing  radio  and  TVI ,  , . 


■I       I       4       i1 


«    -r    ■     p 


FCC 


46  Hey,  O Id-Timers! 

The  Breadboard  Is  Back! 

^jiffy  up  those  IC  circuits  . 


WA7NIV 


52  Fake  'Em  Out  With  Remote  Control 

— TT-operated  contrQl  unit ^. ......  .      W4VGZ 

* 

58  Now  — A  Digital  Capacit'  Meter! 

-simple  construction  project  W3ICBM 

62  DMM  Survival  Course 

—"all"  about  using  digital  multimeters  .    McCJellan 


72  What  Happened  To  SSTV? 

^is  itdead  or  alive? 


K4TWI 


76  Build  This  Excitingly  Simple  Receiver 

.....  K4DHC 

80  Can  Hams  Counter  Police  Radar? 

-electronic  warfare:  another  step WA4WDL 

84  Why  Not  Co  First  Class? 

-FM.  RTTY,  JD,  PL,  TT,etC.! W9CGI 


92  jn  Diary  Of  A  Survivor 
—cyberosis  Victim  telbalJ 


WA6PPZ 


100  M  How  Good  Is  the  North  Star  Disk? 

—  and  why  is  it  getting  so  popular? Bosen 

103  Jia  Pseudorandomness  Is  Just 
Not  Good  Enough 

—true  rar^dom  ha ppmess  with  a  Z-60  , , , ,    WA1 PTZ 


106  jd  Beethoven  Need  Not  Fear 

—a  little  night  music  on  them  kro  ... 


G8HBR 


110  M  Hex  Converter 

For  True-Blue  Octalists 

—  BASIC  program    

111  \M  The  Cheaper  Beeper 

—"Bell"  for  your  CRT  RTTY  or  uP 


Dolinear 


VE2BVW 


112  M  Semi-Instant  Program  Loading 

— baudinguptheSWT  6000  V^84GXE 

116  The  Super  Select-o-|ect 

—  kill  rotten  QRM  with  th*s  filter ^v^tem  .         W8FX/4 


120  The  IG-102  Goes  Transistor! 

^lubeless  portabihtv  for  this 
Heath  signal  generator      ,  ^  _ .  . 


Roisnif^ 


124  The  Miser's  Delight  Repeater  Controlier 

--theverylD!,.. WIPMX 


128  Another  Ten  Minute  Timer? 


—  yyp 


^■dJa.^JiAv-aJ^iAftAAlti+-l-l&IJ        L 


N9MX,K9MX 


134  Make  Anfenna  Tuning  A  |oy 

—  Instant  swr  bridge 


.•-.•C5QY 


146   If  You  Want  To  Know  Where  You  Are 

—  loran-C  receiver:  part  II  ...  .  B urbane 

154  Home-Canned  Dummy 

—cheap  half-gallon  load  WB2BWJ,  WA2tZR 


156  De>Zap  Strap 

—so  you  can  MOS  around 

158  No,  Not  Another  22S  Mod? 

—  yes,  another  I  com  22  S  mod 


W6SWZ 


VE2TM 


160  Scare  the  Hell  Out  Of  Burglars 

—  ham  shack  alarm  system  .        WA^WLft 


162  The  COR  Goes  Solid  State 

—  tumirtg  two  Midland  rigs  into  a 
repeater 


WA6ILQ 


Never  Say  Die-G,  Letters- B,  Faces,  Places- 12,  Looking  West  — 14,  Ham  Help— 14.  Contests- 16,  FCC  Math-18,  New 
Prodycts-20,  FCC-66,  Social  Events  — 69.  Ham  Hetp-126,  RTTY  Loop-ISO,  Ham  Heip~iai,  Oscar  Orbits-181,  Ham 
Help— 184,  Corrections— 186,  Propagalion— 225 


Our  tree  has  many  branches 


At  Henry  Radio,  we  are  proud  that  amateurs  not  only  in 
the  United  States  but  throughout  the  free  world  look  to 
us  as  their  preeminent  supplterof  fine  camm utile ations 
equipment.  For  fifty  years  this  has  been  our  principal 
business  and  it  still  is. 

Most  amateurs  don^t  fuUy  understand,  however,  the 
manner  in  which  we  have  grown  and  grown  so  that  every 
year  we  are  better  equipped  to  provide  a  genuine  ser- 
vice to  the  world  amateur  fraternity  and  at  the  same 
time  extend  our  unique  blend  of  responsible,  expert  ser- 
vice to  many  electronic  services  in  addition  to  the 
amateurs. 

Our  tree  has  indeed  growTi  many  neu;  and  sturdy  branches. 
Yes,  as  always  we  distribute  all  the  available  high  quality 
amateur  equipment*  In  addition,  we  manufacture  a  full 
line  of  linear  amplifiers  that  have  become  world  famous 
for  auality  and  reliability.  These  have  provided  the  stan- 
dara  of  reference  in  amateur  radio  for  many  years  and 
are  widely  employed  by  commercial  and  government 
users.  More  recenfly  our  tube  amplifiers  have  been  sup* 
plemented  by  a  broad  line  of  solid  state  amplifiers  for 
the  HF,  VHF  and  UHF  bands.  Many  of  these  amplifiers 
are  type  accepted  by  the  FCC  for  business.  Public  ser* 
vice»  RCC  and  marine  two-way  service. 


Out  of  this  program  has  grown  an  entire  new  operation 
providing  high  quality  FM  handhelds,  mobiles  and  fixed 
station  transceivers  for  all  these  services.  Moreover,  as 
an  off -shoot  of  our  vacuum  tube  amplifier  program  we 
now  supply  R.F.  power  generators  to  industry^  These  are 
used  as  plasma  generators  in  thin  film  plating  and  other 
exotic  scientific  processes. 

What  does  all  this  mean  to  our  most  important  cus- 
tomers, the  amateur  radio  operators  of  the  world.  Simply 
this.  As  Henry  Radio  grows  these  sturdy  new  branches 
on  our  tree  of  electronic  expertise*  we  continually 
strengthen  our  ability  to  help  the  amateurs  of  the  world 
satis^  their  coimnunications  requirements.  As  always, 
we  offer  expert,  responsible  assistance,  the  kind  ama- 
teurs need  and  want.  Wherever  you  live  In  the  world, 
we  invite  you  to  turn  to  Henry  Radio,  the  pioneer  in  ser- 
vice to  the  amateur  radio  fraternity. 


Kmsaiiii 


11240  W.   Olympic   Blvd..   Los  Angeles,  Calit.   90064    213/477-B701 
931   H.   Euclid,  Anaheim.  Calif.  92801  714/772-9200 

Bullet.   Missouri  B4730  616/679-3127 


IF  YOU'RE  NOT  DESIGNING 

WITH  A  CSC  proto-board;look 

AT  ALLYOU'RE  MISSING. 


UtMiiy  —  ModBJs  are  available 
with  or  without  built-in  regulated 
power  supplies  U^xe<d  or 
adiu&tabte). 


Acc««sil>ility— All  parta  am 
instantly  and  easily  accessibTe,  for 
quick  signal  traicing,  circuit 
modifications,  etc^ 


£cor>onfi)r--EMmjnat«  heat  and 
mechianical  daniage  to  expensive 
parts  Save  money  by  re-usmg 
coinpoi%ents 


^f««t[lltir-  Use  wiTh  virtually  all 
types  ol  parts  inqludiitgresistofs 
capacitors  transistors,  DIP  a. 
TO-5S.  LEDs,  iranaformers, 
relays,  pots,  eic  Moat  plug  >n 
directly,  mseconds- 


Duribiltty  — AIJ  Proto- Board 
models  are  caretuU y  constructed 
of  premium  materials,  designed 
and  tested  for  long,  trouble-free 
seivice. 


Expanilablllty  —  Proto-Board 
units  can  be  mstantly  inter- 
connected  for  greater  capacity 


Variety —A  wide  variety  of 
models  are  available  with 
capacities  ranging  from  630  to 
3060  solderless  1»e-points  (6  to  32 
14-pin  DJPal.  to  fit  every  lechnicai 
and  budget  requirement 


Vlailvllity— All  pans 
are  instantly  and  easily 
visible,  lor  quici^  circuit 
analysis  and  diagrammirig 


S  p*ed  —  Ass  em  bl  e . 
test  and  modify  circuits 
as  taat  aa  you  can  push 
in  or  pull  out  a  lead 
Save  hours  on  every 
project^ 


Adapiabiilty  — Usein  design, 
pacKagmg.  mspectlon,  OC.  etc 
^Dfks  with  most  types  of  circuits. 
m  many,  many  appiicatiooa. 


Whatever  type  of 
electronic  circuits  you 
work  with,  you  can  do 
more  in  less  time  with 
CSC's  soldertess  Proto- 
Board  systenns.  As  fast  and 
easy  as  pushing  in  or  pulling  out 
a  lead,  you  can  design,  test  and 
modify  circuits  at  will.  Com- 
ponents plug  into  rugged  5-point 
terminals^  and  jumpers,  where 
needed,  are  lengths  o(  #22  AWG 
solid  wire.  In  the  same  time  you  took 
to  read  this  ad.  you  could  be  well  on 
your  way  to  assembling  a  new  circuit. 


Reitmyity— Use  independently 
or  In  coni unction  with  other 
accessories,  such  as  scopes, 
counters.  CSC  Prolo-Clip"" 
connectors.  Design  Mafe"*  test 
eciuipmentH  etc.  One  Proto-Board 
unit  can  serve  a  thousand 
applicatior\a. 


Order  today  Call  203-624-3103  (East  Coast)  or  415-421-3872 
(West  Coast):  9  a.m. -5  p.m.  local  time.  Major  credit  cards  accepted. 
Or  sea  your  CSC  deater  Prices  slightly  higher  outside  USA 

CONTMB^Ai  SPtClAUlES  CORPOftADON 


CSC  PROTO-BOAfiD  SOLDBILESS  BREADBOARDS 


70  Fulton  Ten'ace.  Box  1  d42.  New  Haven.  CT  06509 

203-624  3103  TWX  710-465-1227 

WEST  COAST  351  Caiiforma  St.  San  Francesco,  CA  941 04, 

4 1  &-42 1  -8872  TWX  91 0-372-7992 

aftEAT  BRITAIN:  CSC  UK  LTD,  Spuf  Road,  North  Feltham  Trading  Estate, 

f^ttham,  Middlesex.  England,  01-890-0782  Inn  Telex.  851-881  -3669 


CS 


^^^^^^^^ 

MODEL 
NUMBER 

P6-6 

PtO  OF 

SOLDERLESS 

TIE-POINTS 

630 

IC  CAPACITY    WANUFACTUHEflS 
ft4-P|NDIPSf  SUGG  LIST 

6            S1&95 

OTHER 
FEATURES 

Kit-IO-mmutesssefTitJlj 

PB  lOO 

760 

10 

19,95 

Kit -with  target  caE^ac^V 

PB-101 

940 

1Q 

29.95 

BdistrLbullQiitJDses, 
hii^het  capacity 

PB102 

1240 

12 

39.95 

Large  capacay.  m^tm 
price 

PaiC3 

2250 

24 

599^ 

Even  laiger  canaciiy  artiy 
2  7e  pefiiepoim 

PB-104 

3060 

32 

7995 

Pfi-203 

22^ 

24 

eooG 

Buift-tfi  i%  rea4iiiieci 
bM.  1A  totrtipaie  powei 

P&SI3A 

2250 

24 

12995 

As  httme  pJus  separate  '^-am;] 
s^lSVar^  -l5Vifrtetr.a% 
adjustable  re^uUied  pciwcf 

©  1 9 7B  Continental  Specialties  Corp. 

Prices  and  apecif  icalions  subject  to  change  wittiout  notice. 


ffil 
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\ 


lU 


^^M^Klt 

HIUH       OLiPA 


V 


iTtrji 


irfia; 


22 


SQL  I  f 


'  %  I 


Small  wonder 


ICOM's  matchless  mobile  IC-22S  has,  since  its  introduction,  been  the 
standard  against  which  ail  other  VHF  mobile  transceivers  have  been 
measured.  It  is  a  prime  example  of  ICOM's  quedity  engineering,  peak 
performance  and  phenomenal  flexibility  blended  into  one  splendidly 
simple  and  affordable  radio.  Small  wonder  that  the  IC-22S  has  been 
the  most  popular  radio  that  ICOM  has  ever  offered. 

Built  to  be  viable  operating  hardware  for  years  to  come,  with  a  magnifi- 
cent high  sensitivity  receiver  and  instant  programming  and  reprogram- 
ming  of  any  22  of  256  possible  frequencies,  the  IC-22S  is  priced  for  the 
mobile  beginner  and  the  multi-vehicle  serious  VHF  enthusiast.  Small 
wonder  that  many  hams  own  and  operate  more  than  one  IC'22S. 

With  Touch  Tone  adaptability,  quick  change  mobile  mount,  external 
speaker  provisions,  optional  AC  base  power  supply  and  other  great 
flexible  growth  characteristics,  the  IC-22$  is  the  perfectly  affordable 
radio  for  those  to  whom  present  performance  and  future  possibilities 
are  important.  Small  wonder. 


All  ICOM  radios  slgiilflcantly 
exceed  FCC  Specifications 
limitlns  spurious  emissions. 


SpadOcatlaaa:  —  FtequcncyRanac:  146-148  M>i(      VotogcrlSilVDCiicgiiUKgTnitnd  nCumntflcqulrH}: 

IXSampfal  ]OW.0.9aniTiat  iiii:RX.7aOaMaltna]t*iidiD      Sttc: Sfiimnfh] ■  l$&nini(v) 1 2I8iiun((!)  7 WHglit: 
19Ka      NuitihFT<iIChannFl!t;22iicJini!dbani256|H>sdfair~Fa*«iOuqHil:IDW«l  Ur.sckncd        ^4odlIlatlaIl 
Width:  SKiii      MlnDiihiinr1ni|icdjiiicE:50Dohn»  _  Spuiim»L«vd:-C0dBbdim>c«n1«'.  Modulation 
Acuplancc:  liF3  '~  ReceJvcr  Senritlvlty:  .4  mv  fn  JO  dB  qntetfns      SpuncHtt  Reipoim:  tO  dB  ot  man  aOoiuatioa 
U  BsndpaM:  -  7.5  KHz/ -6  dBi  j:  IS  KHi/-M  dB  \    Squelch  SrnillKliy:    8  dB  Mow  1  mv 


KF/VHF/UHF  AMATEUR  tkUn  MARtNE  COMMUNICATION  EQUIPMENT 


ICOM 


ICOM  WEST,  INC. 
Suite  3 

1 3256  Nortfirup  Way 
Believye.  Wash.  96005 
(206)  747*9020 


DISTfllBUTiOiV: 


ICOM  EAST  INC. 
Suite  307 

3331  Tower  wood  Drive 
Daltas.  Texas  75234 
{2\A)  620-2780 


ICOM  CANADA 
7087  Victoria  Drive 
VarrcouvereC  VSP  3Y9 
Canada 
(604)32M833 


A  CHORUS  OF  VALUE  FROM  .  .  . 
featuring  .  .  . 


nEyTROyMLA'2500 


Write  today  for  our  latest  Bulletin/Used  Equipment  list.  . 


rNC. 


AMATEUR  CENTER 


"America's  Most  Reliable  Amateur  Radio  Dealer" 


1  60  thru  10  Meter  Amplifier 

While  they  last .  .  .  ^  ,  «^«^„* 

'  Only  *799"* 


AND  MORE! 


REG.  »899" 

♦THESE  OFFERS  STRICTLY  "CASH" 
NO  TRADES  OR  BANK  CARDS 


BISTAOj 


SUPER  "PACKAGE" 

DIALS  on  an  new  ROHN.  TRIEX  ond 

TRISTAO  TOWERS  are  our  SPECIALTY! 

CALl  or  WRITE  TODAY  for  FUU/FREE  INFORMATION 
and  our  everyday  "down-to-earth"  PACKAGE  QUOTE! 


HAM-IN 

New  /Improved  Heavy  Duty 
Rotor  with  Control 

NOW  ONLY 
$129.95* 

(LESS  CABLE) 


"When  it  comes  to 

FAST  DELIVERY.  HONEST 

DEALING + PROMPT /DEPEND  ABLE' 

S-E.R.V-I-C-E, 

we  don't  just  advertise  it 
WE  GIVE  IT! 

MAIL  AND 
TELEPHONE 
.    ^,      ^)i        ORDERS 
jjff  'J  "WELCOMED" 

\  J  .  .  .  They're  our 

^4^(L        business!! 


SERVICE?? 

NO  PROBIEMI 

It's  OUR  Policy. 


SWING  INTO  SPRING  with  a 

NEW  10-15-20-METER  BEAM! 
10%  "CASH"  SAVINGS  NOW  IN  EFFEa  on 
these  popular  TRI-BAND  BEAMS!  AND  .  .  . 
witfi  "PACKAGE"  PURCHASE  of  selected 
TRI- BANDERS  ...  you  con  BUY  A  NEW  CDE 
HAM-HI  ROTOR  for  LESS  THAN  ONE 
HUNDRED  DOLLARSI  LIMITED  -  ORDER 
NOW  t  SAVEl  CALl  or  WRITE  TODAT  .  .  . 


PHONE  NO.  (605)-886-7314      P.O.  BOX  73     WATERTOWN.  SOUTH  DAKOTA  57201 


CUSHCRAFTATB-34 
HY-GAINTH3-JR. 
HY-GAINTH3-MK3 
HY-GAIN  TH6-DXX 
MOSLEY  TA-33-JR 
MOSLEYTA-33 
MOSLEY  TA-36 
MOSLEY  CL-33 
MOSLEY  CL-36 
WILSON  SYSTEM  I 
WILSON  SYSTEM  II 


SKCfflCATIONS 

4-EIement  2-KW 
3 -Element/ 300W 
3- Element /1KW 
6-Element/2KW 
3-Eleinent/1KW 
3 -Element/ 2KW 
6-Element/2KW 
3 -Element/ 2KW 
6-Element/2KW 
4 -Element/ 2KW 
3  -  Element/ 2KW 


FREIGHT:  ALL  SHIPPING  CHARGES 


f/ 


REGULAR 
PRICE 

$259.95 
S144.50 
$199.95 
$249.95 
$151. SS 
$206.50 
$335.25 
$232.50 
$310.65 
$274.95 
$219.95 

COLLEa" 


TERMS:  "CASH" 
means  CHECK,  MONEY 
ORDER  or  C.O.D. 

SPEOAL  "CASH"  PRICES' 
BEAM  ONIT     BEAM  L  ROTOR 


$233.95 
$129.95 
$179.95 
$224.95 
$136.50 
$185.00 
$299.95 
$209.00 
$279.50 
$247.50 
$197.95 


$335.25 
$242.50 
$289.95 
$329.95 
$247.50 
$294.50 
$399.95 
$317.25 
$384.50 
$353.50 
$307.00 


-  F.O.B.  WATERTOWN! 


5TflFF 


DSCUTWC  VICE  Hl£Alfi€Kr 
Wry  Sirt^lM 

lUWIJUSTIUTlVC  ASaitfTMfT 
HAHACMNQ  EOfTtMl 
MOTIAITT  MAHAOIHa  IDTTIM 


mmorron 

JbWiii  IX  OmJfmt  WMVTWI 


jhirr  OiPJucTiicitT 

Ostg  bviin 

Boo  WIMf 

Michail  MiNpAv 
WlllBin  PjA^' 

fWirr  iH0#' HANAdtJl 

Mid^vl  P»oJt»f 

PftlHTINO 
WlW«in  C*rlng 

^HOtOORAFHT 

Bftlterif  4.  Ultli 

pAuMnf  HalvCm^h 

Man*  WbU 

KniHlE   M.KAllnr  KV«3a^1 
CincULATtON 

Frin  Dillon 
^of*i^e  Qoieinin 
VAlarl«  Hat'ti 
DGinlnkEfiJ'i  SmlHh 

DATA  CNTAV 

Judy  Wftlarmin 
Ju^r  Druifi«Bhilt> 
Lindi  Cttt 
M«Fv  KtrtMl 

E^mECTCn  OF  HAflK-ETJNa 

HEnCHANOItlNQ  MAt^AQin 
RtriMM  n,  LiPoJntt 

JWiA  flip  Mi^NAaEfl 
Cynlhlft  Qri> 

miPPINQ 

Bill  B4rry 

PtAMT  KAlHTEMAMCI 
IMGllHtfComu 


AHOOATO 
llttwlBaiwrVW2QfE 
£  H  attMaVWMlli 
ScAi«^  gu  WMLHO 

Tfliitl 

TOK 

LKrirl 

AM  PulKTi^  WAiCtF 
J«W<tellMXW4l^A 

ni««t  «vft  K20AMr 
WTtfiwWMUl 

COiiPUTEH 

AiJvmmttiHa 


THE  INSIDE  SCOOP 

There  are  a  lot  of  things  that  f 
just  can't  print  m  73.  There  are 
many  things  which  are  going 
on  which  aren't  apparent  and 
which  yoy  might  never  know 
about.  I'll  be  talking  about 
some  of  these  things  during  my 
talk  at  the  Birmingham 
Hamfest  this  year;  Try  to  be 
there.  The  hamfest  Is  May 
13-14th.  They  have  over  70 
booths  already  sold  and  are  ex- 
pecting  to  have  over  110  ex- 
hibitors by  hamfest  time.  It 
should  be  a  whale  of  a  show. 

Yes,  (It  be  talking  a  good 
deaf  about  the  present  state  of 
amateur  radio . . .  what  is  really 
happening  with  the  FCC  ... 
what  we  can  do  about  it.  I'll 
also  try  to  bring  you  up  to  date 
on  what  ham  bands  we  may 
still  have  after  the  ITU  meeting 
next  year  in  Geneva* 

In  addition  to  Birmingham, 
111  also  be  talking  at  Atlanta 
again  this  year.  The  Atlanta 
Hamfest/Computerfest  (June 
3-4)  is  shaping  up  to  be  even 
bigger  than  last  year.  Just 
about  every  major  manufac- 
turer is  already  signed  up  to  ax- 
hibit  and  some  are  getting 
ready  to  show  some  hot  new 
items.  Atlanta  has  a  special 
place  in  my  heart  because  the 
city  has  such  ambience.  Oh, 
Dayton  is  big,  but  Atlanta  has 
much  more  entertainment  and 
some  fantastic  restaurants. 
Dayton  has  nothing  to  compare 
with  Aunt  Fanny's  . . ,  or  Stone 
Mountain  ...  or  Underground 
Atlanta.  Besides  that,  Chaz 
Cone  puts  on  one  hell  of  a 
hamfest 

Speaking  of  Dayton  . . .  since 
I  didn't  get  put  on  the  speaking 
schedule  for  the  Hamvention, 
I'll  be  going  out  to  Long  Beach 
for  a  computer  show  that 
weekend.  Sorry  to  miss 
everyone . , .  perhaps  next  year. 
73  will  have  a  booth  at  the 
Hamvenlion,  of  course. 

FCC  VS  AMATEURS 

Despite  the  testimony  of 
several    Individual    amateurs, 


-  .VNEGBEBN 

representatives  of  several 
amateur  equipment  manufac- 
turers (Drake,  Heath,  DenTron), 
and  the  Amateur  Radio 
Manufacturer's  Association 
(ARMA),  all  of  whom  vigorously 
opposed  the  Commission  plan 
to  oenalize  amateurs  for 
troubles  the  Commission  is 
having  with  CBers  and  HFers» 
the  Commission  went  100% 
against  amateur  radio  and 
ruled  that  amateur  equipment 
can  no  longer  have  a  10m  band 
built  into  amplifiers. 

The  ruling  actually  wiM  go  far 
beyond  that.  The  details  of  the 
ruling  were  delayed  and,  as  of 
this  writing,  were  still  not 
definite.  But  we  do  have  some 
strong  hints  as  to  what  the  final 
ruling  will  contain. 

For  instance,  we  can  expect 
that  in  the  future  all  tinear 
amplifiers  will  require  a 
minimum  of  50  Watts  drive, 
with  no  input  attenuation  per- 
mitted. The  maximum  gain  per- 
mitted will  be  6  dB.  That  means 
that  a  kW  amplifier  will  have  to 
have  a  minimum  of  250  Watts 
drive, 

Unears  will  no  longer  be 
allowed  to  be  carrier  operated. 
This  will  not  be  much  of  a  proth 
lem  for  ham  linears,  which  are 
designed  for  sideband  use  and 
almost  always  have  an  external 
switching  line. 

A  tougher  requirement  will 
be  for  llnears  to  have  zero  gain 
in  the  26-28  MHz  band,  but  stiil 
have  the  maximum  6  dB  gain  in 
the  24-26 and  28-35  MHz  bands, 
I  have  a  feeling  that  no 
engineer  ever  went  even  close 
to  being  in  on  that  requirement. 
Sure,  it  can  be  done,  but  the 
trap  to  do  that  will  be  expensive 
and  easier  to  remove  than 
California  emission  control 
gear.  Once  removed  or  by- 
passed, the  trap  will  be  ineffec^ 
tive  and  the  amplifier  will  be 
perking  happily  away  on  10m 
...  or  llm. 

The  Commission  apparently 
does  not  intend  to  make  it  il- 
legal for  an  amateur  to  modify  a 
linear,  but  it  would  be  illegal  for 
a  manufacturer  to  provide  in- 
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structions  or  to  make  the  con- 
version easy.  Will  it  be  illegal 
for  SB  magazine  to  publish  con- 
versions for  all  popular  ham 
ampiitiers  to  fit  them  out  for 
11m?  I  doubt  if  the  FCC  could 
maite  such  a  restriction  slick, 
so  the  chances  seem  good  that 
this  stupid  situation  is  just  go* 
ing  to  get  worse  and  worse, 
with  the  FCC  piling  restrictions 
on  anyone  handy  in  frustration. 

The  Commission  seems 
definitely  headed  towards  a 
dealer  registration  of  all  ham 
gear  sold,  particularly  for  used 
equipment,  Just  how  this 
would  be  accomplished  for 
mail*order  sales  is  a  mystery.  It 
might  weli  do  away  with  all  fur- 
ther mail-order  sales  of  ham 
gear. 

Obviously,  the  FCC  is  going 
to  have  to  set  up  a  whole  new 
staff  to  handle  the  ham  equip- 
ment sale  and  registration 
situation.  They  will  have  to  be 
sure  to  be  at  every  hamfest  and 
convention,  picnics,  auctions, 
etc,  to  make  sure  that  no  ham 
gear  with  an  1 1m  position  on  it 
IS  sold  . .  .  that  no  10m 
amplifier  is  sold  to  anyone  but 
a  card'Carrying  ham.  etc.  The 
estimates  are  that  this  field 
force  will  have  to  have  a 
minimum  of  four  people  in  each 
of  the  50  states  . . .  plus 
generous  travel  expenses.  The 
chief  of  each  group  will  prob- 
ably  be  making  $13,500  per 
year,  his  assistant  about 
$16J50  per  year,  and  the  two 
people  who  have  to  do  all  the 
work  would  get  about  $13,000 
per  year  each.  That's  over  $3 
million  just  in  salaries.  Add  to 
that  their  official  cars,  offices, 
secretarial  help,  forms,  tele- 
phone expenses,  etc.,  and  you 
have  a  budget  of  around  $10 
million,  minimum. 

But  what  if  the  FCC  Isn't  able 
to  get  that  much  money  to  staff 
this  new  branch?  The  answer 
will  probably  be  as  before— un- 
til the  FCC  can  furnish  a  person 
to  monitor  sales  at  hamfests, 
there  will  be  no  sales  at 
hamfests.  No  flea  markets  . . . 
no  booths  permitting  sales  of 
ham  gear.  When  the  FCC  set  up 
those  incredibly  silly  rules  for 
repeaters,  this  was  their 
answer  to  the  logjam  of  ap- 
plications ...  no  repeatefs. 

IT  IS  POLITICS 

Trying  to  reason  with  the 
FCC  is  like  trying  to  reason  with 
any  other  branch  of  the  govern- 
ment ...  it  is  senseless. 
Business  learned  this  a  long 
time  ago  and  they  discovered 
the  system  which  does  work: 
the  lobby.  Yes,  I  know,  Tve  been 
trying  to  get  a  lobby  going  for 
amateur  radio  for  20  years. 
Well  look  at  what  the  lack  of  a 
lobby  has  done  for  us,  starting 
with  the  ''incentive  licensing" 

Corstmued  on  page  f30 
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ITS  NEW..  jrS  UNiaUE. ,    AND  IT'S  TRULY 
USEFUL-  IT'S  KENWOOD  S  SM-220  STATION 
MONITOR.  THE  SM  220'S  UNEXCELLED 
VERSATILITY  ALLOWS  YOU  TO  MONITOR  YOUR 
TRANSMISSIONS,  MONITOR  INCOMING  SIGNALS, 
AND  MONITOR  THE  AMOUNT  AND  STRENGTH  OF 
BAND  ACTIVITY*  AND  PERFORMS  AS  A  GENERAL- 
PURPOSE  10  MHz  OSCILLOSCOPE,  AS  WELL. 


Kenwood  offers  this  totafty  unique  unit  as  a  perfect 
compliment  lo  your  TS'820S  or  TS-520S  station.'* 
The  5M-220  permits  you  to  monitor  your  transmit- 
ted signals,  thus  assuring  optimum  linearity  and 
meximurn  performance.  With  the  addriion  of  the 
6S-5  or  BS^S  9^t\  Display  option  you  wifl  be  able 
to  determine  visually  the  location  and  strength  of 
adjacent  signals  without  tuning  your  receiver  off 
frequency.  The  choice  of  options  allows  you  to 
adapt  the  SIVI-220  to  either  the  TS-820S  or  TS- 
520S,  depending  on  which  rig  you  now  have  or 
may  acquire. 

The  SM-220  has  a  built-in  two-tone  audio  generator 
with  full  provisions  for  tuning  your  exciter  and 
linear  amplifier  (160  m  through  2  m)> 

All  this  costs  little  more  than  a  generaf-purpose 
oscilloscope.  And,  of  course,  it's  pure  Kenwood 
quality. 
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LOOKING  FOR  A  iVllCRO 


tt  was  good  to  see  the  article 
"Looking  For  a  Micro?"  In  the 
Feb.,  78,  73  Magai'me.  As  an 
owner  of  a  K!M-1  and  an  Apple 
II  (both  6502-based  machines},  I 
welcome  another  6502  owner. 

It's  obvious,  though,  that 
Francis  hasn't  seen  the  com- 
puter timing  comparisons  in 
Kilobaud,  the  ones  where  the 
6502-based  machines  run  at 
least  twice  as  fast  as  the 
8080-and  Z-SO-based  equip- 
ment. 

I  think  he  will  also  find  the 
6502  instruction  set  con- 
siderably more  flexible  once  he 
gets  into  it.  He  \b  way  ahead, 
though,  when  he  observes  that 
KiM-1  offers  more  for  the 
money  than  any  other  single 
board  computer. 

Another  point  that  attests  to 
the  programming  power  of  the 
6502:  KlM-1  win  play  a  credible 
game  of  chess  in  only  IK  of 
memory.  Reports  are  that  the 
same  level  of  play  using  an 
8080  took  4K.  I  think  Francis 
will  find  he  has  more  computer 
than  he  realized.  I  wish  him  the 
same  pleasure  many  other 
KSM-1  owners  (Including  me) 
have  experienced. 

Chuck  Carpenter  W5USJ 
CarroMlon  TX 

The  PET  Is  also  6502-  based.— 
Wayne. 

Concerning  the  article  In  the 
February  issue  of  73  entitled 
'^Looking  For  A  Micro?— con- 
sider the  KIM'1":  I  find  the 
author  Francis  J.  O'Reilly  to 
have  given  some  misinforma- 
tion about  the  6502  uP  chip. 

The  author  states  "...This 
means  the  6502  can  execute  up 
to  approximately  250,000  in- 
structions per  second.  This  is 
only  half  as  fast  as  the 
machines  that  use  the  8080A; 
however,  It  is  still  fast  enough 
for  most  applications." 

This  last  sentence  to  me  is 
just  not  so,  I  deal  with  the  6502 
chip  by  selling  the  Ohio  Scien- 
tific Instruments  line  of  prod- 
ucts. This  is  the  chip  they  use 
most  often  and  I  would  like  to 
share  with  you  some  of  their 
comments  on  the  different  uP 
chips. 

In  theif  winter,  1977,  catalog, 
OSI  states,  **The  Z-80 
is  an  enhanced  8080  . . .  the 
6502  is  an  enhanced  6800. 


'To  further  discuss  the  Z-80 
and  6502,  we  must  introduce 
two  important  concepts- 
clock  speed  and  instruction  (or 
op  code)  execution  time. 
Microprocessors  are  rated  by 
clock  speed,  that  Is,  1  MHz,  2 
MHz,  etc.  However,  comparing 
clock  speeds  of  two  different 
processors  is  like  comparing 
apples  to  oranges.  The  reason 
is  that  different  processors  re- 
quire different  numbers  of 
clock  cycles  to  execute  an  op 
code  such  as  an  ADD.  The  Z-80 
generally  requires  two  to  three 
times  as  many  clock  cycles  to 
execute  an  instruction  as  does 
the  6502,  . . .  The  result  is  that 
the  6502  is  generally  twice  as 
fast  as  a  Z^SO  for  a  given  clock 
speed  . . .  *' 

If  the  6502  is  twice  as  fast  for 
a  given  clock  speed  as  the  Z-80, 
then  there  is  no  way  on  this 
earth  that  the  SOSOA  can  be 
faster  than  the  6502.  The  proof 
of  the  pudding  is  to  read  Tom 
Rugg  and  Phi!  Feldman's 
■'Sasic  Timing  Comparisons" 
in  the  October  issue  of 
Kilobaud.  Four  out  of  the  top 
five  computers  run  used  the 
6502  chip.  I  know  that  this  was 
supposed  to  be  a  timing  com- 
parison of  BASICS,  but  in  my 
opinion,  the  BASIC  run  is  only 
as  fast  as  the  chip  running  it. 

The  second  objection  I  have 
Is  the  idea  of  spending  a  goodly 
amount  of  money  for  either  an 
ASR'33  or  a  video  terminal  for 
such  a  small  system.  Not  that  I 
have  anything  against  the  KIM, 
but  I  have  found  most  KIM 
owners  to  be  out  of  the  ex- 
perimenter's mold,  using  home 
brew  interfaces  and  preferring 
to  work  with  the  more  efficient 
and  faster  machine  language. 
Most  KIM  owners  can  run  some 
pretty  complex  programs  using 
only  the  onboard  memory. 

For  those  wanting  a  more 
sophisticated  system,  one 
designed  for  use  with  either  a 
video  terminal  or  a  TetetypeTM^ 
1  would  suggest  either  a  full 
blown  system,  such  as  the  OSI 
Challenger  I!  or  ill,  or  one  of  the 
newer  mini-systems^  such  as 
the  OSI  Challenger  ISP.  The  only 
additional  hardware  needed  to 
run  the  Challenger  IIP  is  an  rf 
moduiator,  such  as  the  Plxie- 
Verter,  and  a  television  set, 
either  black  and  white  or  color. 

I  suggest  that,  unless  you  are 
a  do-it-yourselfer  who  also  likes 
to  write  programs  in  machine 
language,  you  stay  away  from 


Note:  t  suggest  that  any  person 
Interested  in  reaily  (earning 
about  microcomputers  will  do 
far  better  to  start  out  with  a 
small  system  such  as  the 
Kil\4  . . .  and  have  a  iot  of  fun  to 
boot.  —  Wayne. 
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GENERATING  CHAOS 


I  have  been  a  Novice  for  less 
than  two  months,  which  is  odd 
since  my  professional  ex- 
perience In  electronics  goes 
back  nearly  twenty  years. 

First,  let  me  say  that  I  love 
amateur  radio,  t  am  completely 
taken  with  the  hobby,  and  I  am 
working  hard  on  upgrading. 

Now  for  my  complaint:  1  am 
still  quite  slow  with  CW.  It 
takes  me  some  time  to  com- 
plete a  QSO.  On  several  occa- 
sions, I  have  had  the  transmis- 
sions I  am  trying  to  copy  buried 
under  CQs,  unbroken  carriers, 
and  what  I  will  call  ^'garbage" 
for  want  of  a  polite  and  more 
descriptive  term.  I  fear  the  QRM 
has  been  deliberate. 

Where  is  the  highly  vaunted 
courtesy  of  ham  radio?  Every- 
one must  start  somewhere  in 
amateur  radio.  Although  \  prob- 
ably know  more  theory  than 
many  long-time  hams,  I  must 
struggle  with  the  code.  While  I 
realize  it  is  probably  frustrating 
for  some  of  the  spaed  demons 
to  listen  while  I,  or  someone 
like  me,  struggles  to  get 
through  RST  and  QTH,  I  would 
ask  for  patience.  Perhaps, 
someday,  one  of  us  "lids"  will 
patiently  help  a  faster  operator 
with  theory.  (By  the  way,  your 
code  tapes  are  great,) 

Without  courtesy  and  pa- 
tience, we  won't  have  a  hobby, 
but  merely  a  group  of  people 
who  expend  valuable  energy 
generating  chaos.  Under  those 
conditions,  I  am  afraid  amateur 
radio  will  not  fare  welt  in  the 
crucial  years  to  come. 

Wiltiam  F.  Brain  IV  WD5HYN 

Houston  TX 

Bacfi  in  the  early  days,  when 
there  were  but  two  hams  on  the 
air,  the  second  was  busy  jam- 
ming  the  first.-— Wayne. 


PROTECT  I  OfJ 

I  lust  finished  reading  the  ar- 
ticle, "Build  A  3V2  Digit  DVM," 
by  Tim  Ahrens  WA5VQK,  and  it 
looks  great,  I  would  like  to  pass 
on  a  few  things  to  your  readers 
for  belter  results  from  this  pro- 
ject. 

First,  some  kind  of  overload 
protection  is  a  necessity  on 
this  meter,  as  an  overload  of 
even  moderate  size  can  kill  the 


DVM  chip,  and  perhaps  your 
weekly  budget  at  $14.25  a  pop! 
iHere's  how: 

Just  add  this  circuit  to  the  in- 
put of  the  DVM  chip,  and  your 
meter  will  be  safe  from  the  ma- 
jority of  overloads  and  rf  jolts. 
Note  that  the  VAG  input  on  the 
chip  goes  directly  to  the  at- 
tenuator. This  Is  necessary  to 
cut  noise  pickup  (readings 
jump  around)  and  prevent 
voltage  pickup  between  the 
chip  and  attenuator. 

After  the  novelty  of  a  DVM 
wears  off,  more  accuracy  will 
be  desirable.  The  circuit  shown 
is  about  1  to  3%  with  battery 
power.  Adding  a  7805  regulated 
power  supply  will  gel  you  under 
1%.  But,  for  best  results, 
replace  the  zener  in  Fig.  5  with 
a  Motorola  MC-t403  U  or 
Analog  Devices  AD-580  preci- 
sion reference.  And  then 
replace  the  attenuator  with 
matched  precision  resistors.  If 
you  do  these  things,  you  can 
get  to  well  within  0.1%  ac- 
curacy. Fantastic  accuracy  for 
such  a  low-priced  projectl 

I  have  worked  with  this  DVM 
chipsinceitcameout,and  I  am 
well  acquainted  with  its 
ideosyncrasiesi  Also,  Motorola 
has  lots  of  application  info  on 
it.  See  AN-769  for  hookup  into 
on  an  autoranging  digital 
muitimeler. 


Gary  McClellan 
La  Habra  CA 
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Protection  circuit. 


MIGHTY  ATLAS 


Aside  from  the  obvious  ad- 
vantage of  small  size  and  con- 
venience, Atlas  Radio  products 
are  backed  by  what  must  be  the 
most  outstanding  customer 
service  department  in  the 
history  of  ham  radio. 

On  two  different  occasions, 
my  210-X  has  been  returned  to 
Clint  Call  W60FT,  the  com- 
pany's customer  service 
manager,  for  repairs,  ad- 
justments, or  alignments.  It  has 
never  cost  me  a  cent. 

This  is  especially  commend- 
able in  view  of  the  fact  that  the 
unit  was  technically  out  of  war* 
ranty  and  in  one  case  the  return 
was  made  because  some  clown 
had  put  the  thing  on  11  meters 
before  I  purchased  it.  A  new 
dial  was  installed,  and  the  radio 
was  "gone  through"  and  re- 
turned in  30  days  with  a 
specification  sheet  checkout 
report. 

Contmued  on  page  184 
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think  of  yourself  as  an 

antenna  expe 

•~you  select  your  components! 
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Get  optimum  performance  band 
for  band  ChcM>se  from  medium 
Of  high  power  resonators  tor 
your  favorite  bands. 


Fold  over.  360°  swrvel  mast  for 
quick  band  change  creasy 
garaging  Select  from  two 
versions,  fender/deck  or  bumper 
mount  location. 


Stainless  steel  ball  mount.  180*^ 
adjustable,  commercial  duty  for 
superior  mechanical  end  electrical 
performance. 


Get  exceptional  reports^ 
broadest  bandwidth, 
lowest  SWR.  Use  with  any 
convenient  length  SO  ohm 
coax.  Matching  devices 
not  required. 


For  convenience,  use  the 

Hustler  stainless  steel 

resonator  spring, 

and  special  design  quick 

disconnect 


• .  .and  you  11  moi 

ivith  the  experts'  foremost 

choice. . .  4/^£J^^^ 

m® 

Get  fixed  station  reports  from 
your  mobile— operate  6-10-15- 
20-40-75  or  80  meters  with  the 
experts  and  join  the  vast 
majority  using  Hustler  for  nearly 
two  decades. 


ModerBM-1% 
Bumper  Mount^ 


Model  SSM-2  Ball  Mount 


Model  00-1 
QyicK  Disco nnact 


Mode)  RSS-2 
Resonator  Spring 


Mode!  L-14-240 

Mil  Spec 

60  Ohm  Faedlirie 


? 


'7/10  home  of  onginafs' 


Model  M02 

For  Bumper 

Mount 

Locaition 


Standard 

Resonators 

RM 

^00  TAtetts  PEP 


iModei  MO-1 
Fof  Deck  or 
Fender 
Locatfon 


Super 
Resonators 

RMIS) 

2KWPEP 

Greatest  Coverage 


HUSTLEft  ANTENNA  P(400UCTS-rOf  9(jit»«n 

Crs— OTiginal  de»itjf>«— craatHt  ifhd  mmnulaetured 
^Tt\^ncArt  ingenuity,  labor  ind  rnclenait— ut«d  by 
cornrnumcatofii  ItvouQlioul  th«  world 


MustfAr  designs  are  p^atenfed  iinii&f  orte  Of  mof^  of  th$ 
tal^Owidij  35.s»gned  to  N«w-Tron4C&  Corparftlkkfl  3237  732, 
3513472.  3419869.  3873985.  332731 1 .  35^214.  358^51 


AwmilmtlB  fr^m 

ait  distributors 

yirho  rmcognixe  th&  bmst, 

n0ui-tfonlcs 
cofpOfQtIon 

15800  Commerce  Park  Drfve 
Brookpark.  Ohio  44142 
(216)  267-3150 
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TS-1JR 


pe-2 


SD-1 


The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share ' 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RF,  use  plug-in.  field 
replaceable,  frequency  determining 


elements  for  low  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 
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ST-1 

TS-1    Sub- Audible  Encocieh  Decoder  ■  Mipromini^tyre  in 
size,1.25  x2  0  x,65  •  E(u;odes  and  decodes  sifiurltanecysly 
$59  J5  complete  with  K  1  elenienl 

TS-1 JR    Sub-Audihie  Eficorier-Decoder  •  Microminiature 
version  tjf  the  TS-1  measurinB  just  10"  1 125  x  65'  tor  hand- 
held  units  *  $79,95  complete  with  K-1  eEement^ 

ME«3    Sub-Audible  Encoder «  MicrcminiaturB  m  size. 
measures  .45'  x  II'  x  .6^  •  Instant  start-up  .  $29.95  complete 
with  K-1  element 

TE-B    Eight -lone  Stib- Audible  EncodeT  •  MeasLrres  2  6^  x 
2  0  X  7  •  Fiequency  selection  macfe  by  either  a  pull  to  gtound 
or  to  supply  •  $69.95  with  8  K-l  elements, 

PE*2    Two- Tone  Sequentiiil  tnrader  foi  piujtnd  •  Two  call 
unit  •  Measures  125  x2  Ox, B5  •  $49.95  with  ?K  2  elements 


SD-1    Iwo-Tone  Sequential  Decoder  •  Frequency  range  is 
268,5  ■  2109  4  Hz  •  Measures  1,2  x  167  x  ,65  •  MomMary 
output  loi  horn  mlay.  latched  output  for  call  liqhl  jmi  receivei 
muting  huilt-in  •  $59.95  with  2  K'2  elements 

TE-t2    Iwelve-lor)e  Suh-Audible  or  Burst  lone  Encoder  • 
Frequency  range  is  67.0-  283,0  Hz  sub-aortttsle  or  1650  -  4200  Hz 
burst-tone  •  Measures  4  25  x  2  5  x  15   -  $79.95  with 
12  K  I  elements 

ST-1    Burst-Tone  Encoder  •  Measures  95  x  5  x  5  plus 
K  1  measurements  •  Frequency  range  is  11*50  4200  Hz  • 
S29.95  with  K-1  element 

COMMUNICATIONS 
SPECIALISTS 

426  W.  Taft  Ave.,  Orange.  CA  92667 
(714)  998^3021 


Faces,  Places 


Jim  Joyce  XETUFA  and  Lou  Ramirez  XE1VW  stood  atop  this 
voicano  on  Revillagigedo  while  taking  a  break  from  last  yearns 
XF4JJ  DXpedition. 


N.  B.  Gopaf  VU2G0  was  one  of 
several  hams  whose  expert  net 
operation  resuited  in  an  emer- 
gency airiift  of  medication  from 
Italy  to  a  six-year-oid  leui^emia 
victim  in  India. 


Bn'c     ShafkhausBf     W9Cf 

(Washington  ILh  author  of  The 
History  of  Ham  Radio,  was  cap- 
tured on  fiim  at  the  national 
QCWA  open  board  meeting  in 
Chicago. 


Ever  worthed  two  YLs  at  the  same  time?  You  might,  if  you  hear 
Stephanie  MHIer  \NB2yK0  (left),  age  10,  or  her  sister  Suzanne 
WB2VKB,  age  12.  The  two  girls  from  Scotia  NY  work  all  bands,  but 
prefer  the  excitement  of  the  80  meter  Novice  band. 


H.  S.  H.  the  Crown  Prince  Aiberf  of  Monaco  paid  a  visit  to  the 
shack  of  Alexis  Demcenko  3A2GX/F§AZS/nALX  (photo  courtesy 
of3A2GX,  via  W4WfU3A0JE}, 


Dr.  Karl  Brownstefn  W6PSt  (center^  his  wife  Joan  WSPSE  (left), 

and  son  Harvey  WB6YNQ  (right),  owners  of  Integrated  Circuits 
Uniimited,  were  recentiy  feted  at  a  banquet  in  San  Diego,  where 
they  received  awards  both  from  State  Senator  Bob  Wilson  and 
from  the  San  Diego  Police  Department 


12 


Put  TEN-TEC  At  The  Top  Of  Your  Accessory  List 

It  figures  that  the  leader  in  solid-state  HF  techndogy  would  be 
the  leader  in  sdid-staie  HF  accessories  So.  when  it's  time  to 
add  to  your  operating  equipment  look  to  the  leader  — 
TEN-TEC 

A.  NEW  TEN-TEC  Model  247  Antenna  Tuner  -  $69 
So  unique  there  is  a  patent  pending,  the  247  features  a  47-tap 
toroid  with  silver  plated  18  gauge  wire,  silver  plated  lap 
selector  and  IkV  variable  capacitors  in  a  universal  Transmatch 
circuit  Matches  50-75  ohm  outputs  to  a  variety  of  load 
impedances,  balanced  and  unbalanced  (buih-in  balun). 
Antennas  such  as  dipoles.  inverted  *  V*s,  long  random  wires, 
Windoms.  beams,  rhombics,  mobile  whips,  Zepp,  Hertz  and 
similar  types  can  be  matched  from  1.8  to  30  MHz.  Power 
rating:  200  watts,  rf,  continuous  duty.  Attractive  aluminum 
case  with  black  end  panels. 

B.  NEW  TEN-TEC  Model  277  Antenna  Tuner/SWR 
Bridge  ~  $85    Same  unique  features  of  model  247  above 
plus  built-in  SWR  bridge  and  meter  that  shows  ratios  up  to 
5:1.  Handsome  black  and  gray  stylmg.  Matches  Century  2L 

C.  TEN-TEC  KR50  Ultramatic  Kcyer  -  $1 10    The  keyer 
you  control-  Dual  memories,  individually  defeatable.  for 
operation  as  fuD  iambic  (squeeze)  kcyer,  with  single  memory, 
or  as  conventional  keyer.  Self- completing  characters. 
Adjustable  automatic  weighting  (50  to  150%)  determined  by 
speed  setting,  paddle  force  (5-50  gms).  speed  (6-50  wpm), 
and  500  Hz  side-tone  level  (to  1  v.)  117  VAC,  50-60  Hz 
or6-14VDC. 

D.  TEN-TEC  KR20-A  Electronic  Kcyer  —  $69.50 
Speed  6-50  wpm.  Factory  adjusted  paddJe  return  force  and 
weighting.  Self-completing  characters.  Adjustabie  side-tone 
level  117  VAC.  50-60  Hz  or  6^14  VDC. 

E.  TEN-TEC  KR5-A  Electronic  Keyer  -  $39,50 

Same  as  KR20-A  less  side-tone  and  power  supply.  6-14  VDC 

R  TEN-TEC  KRl-A  Deluxe  Dual  Paddle  -  $35 

Same  paddle  as  KR50;  for  iambic  or  conventional  keyers. 
G.  TEN-TEC  KR2-A  Single  Lever  Paddle  —  $17    Same 
paddle  as  Kf?20-A;  for  'TO"  or  discrete  character  keyers. 


H.  TEN-TEC  206.A  25/100  kHz  Crystal  Calibrator  -  $29 

Pulsed  output  for  easy  identilication.  9*12  VDC, 

I-  TEN-TEC  208  CW  Filter  —  $29     Four  stage  audio  active 

filter  provides  150  Hz  bandwidth  centered  at  750  Hz. 

Two  selectivity  switch  positions.  9-12  VDC. 

J.  TEN-TEC  244  Digital  Readout/Frequency  Counter  — 
$197     Six  digits  show  transmitted  and  received  frequencies  to 
hundreds  of  Hertz.  LSI  circuitry,  9  MHz  preset  information. 
Mode  Switch  selects  freq.  band  or  counter  operation. 
12-14  VDC 

K  NEW  TEN-TEC  262H  AC  Power  Supply  with  VOX  — 
$145     Solid-state;  built-in  ammeter.  Output  13  VDC  ±0.5V., 
to  18  A.  Regulation  better  tfiian  1%.  Electronic  circuit  breaker, 
Mic,  input  2  megohms.  VOX  gain  and  delay  control. 
Adjustable  delay,  0. 1  to  1  sec. 

U  NEW  TEN-TEC  252M  AC  Power  Supply  ^  $119 
Same  as  262 M  except  less  VOX. 

M.  TEN-TEC  215P  Ceramic  Microphone  -  $29,50 
Use  hand-held  or  at  desk  with  matching  stand  included. 
Optimum  articulation,  snxsoth  response  free  of  power  limiting 
peaks.  Impervious  to  temp,  or  humidity  extremes  PTT  switch, 
cable  and  3-drcuit  plug.  Black  and  gray. 

N.  TEN-TEC  210  AC  Power  Supply  —  $34     Solid-state, 
Output  13  VDC.  ±0,5  V.  to  L2  A.  Regulation  better  than  1%. 

O.  TEN-TEC  Blank  Enclosures  —  from  $7 

Five  sizes,  finished  to  match  540/544. 


See  your  TEN-TEC  dealer  or  write  for  full  details. 


usin 


TElM-TECntc: 

SEVtERVILlE.  TEKN£SSC£  31162 

tSPOHTiSTlS  LIHCQI**  *Wt  ,  CHhCAGD,  lL|.   <iQbMi 


THE  BEST  THING  NEXT  TO  A 
TENTEC  THAT^KCHVERfo'^nv  other) 

IS  A  TEN-TEC  ACCESSORY 
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Looking  IM?st 


Biff  Pasternak  WABfTF 
24854-C  Newhall  Ave. 
NewhanCA9132'! 

The  SCRA  held  its  election 
meeting  on  February  11,  with 
Paul  McClure  WA6HGK  of  San 
Diego  becoming  its  chairinan 
for   the    1978   calendar  year. 
Elected  along  with  Paul  were 
Will  Anderson  AA6DD  as  vice 
chairman,    Sybil    Albright 
W6GIC  as  secretary,  and  Vic 
Murrall   as  treasurer.   Paul,  a 
relative  unknown  in  FM  polit- 
ical   circles   until   about   two 
years  ago,  has  indicated  that 
he   Intends   to   continue   the 
overall    unification    program 
started  two  years  ago  under 
then  chairman  Bob  Thornburg 
and   to   work  toward   finding 
ways  to  include  more  spectrum 
users  within  the  structure  of 
the  organization.  Important  to 
this  work   is   the  SCRA/SAN- 
DRA/220  Club  all-day  seminar 
to  be  held  on  September  23, 
1978.  Titled  the  "First  National 
Voluntary  Coordination,  Band 
Planning,   and  Technical   Ad- 
vances Seminar,"  the  meeting 
hopes   to   unite   coordinators 
and   council   leaders  from  all 
over  the  nation  with  other  con- 
cerned spectrum  users  for  a 
day  of  interchange  leading  to 
ongoing  dialogue  and  perhaps 
some  form  of  national  volun- 
tary band  planning  council  for 
VHP  and  UHF,  If  you  w^sh  to  at- 
tend Of  present  your  point  of 
view  at  this  meeting,  I  suggest 
that  you  drop  a  note  to  the 
SCRA,    PO    Box    2606,   Culver 
City,  California  90230,  before 
June  15.  There  are  already  a 
number  of  interesting  people 
scheduled  and,  if  all  goes  well,  I 
should  have  a  tentative  pro- 
gram outline  for  you  either  next 
month  or  soon  thereafter.  LW 
will  be  there  and  we  hope  you 
will  be,  too. 

Regular  readers  of  Looking 
West  have  noted  that  we  say  lit- 
tle about  450  MHz  FM  activity. 
There  is  a  reason  for  this:  until 
now,  there  has  been  little  to 
say.  For  the  most  part,  UHF  FM 
in  this  area  consists  of  many 
rather  "super  private"  re- 
peaters and  remote  base  sys- 
tems, along  with  a  myriad  of 
auxiHary  link  and  control  chan- 
nels for  just  about  everything  in 
the  relay  world  one  might  imag- 
ine. If  I  had  to  categorize  450 
out  here,  the  only  simple 
description  I  could  give  it  in 
relation  to  FM  is  that  it  is  a 
^'private  band-"  Open  format 
relay  communication  centers 
around  the  two  meter  band  and, 
to  a  lesser  degree,  the  220 
band.  However,  this  does  not 
mean  that  there  are  no  open 
UHF  repeaters  on  the  ¥4  meter 


band.  However,  until  recently, 
there  were  no  publicized 
listings  of  these  systems. 

In    October   of    1977,   the 
Southern   California   Repeater 
Remote    Base    Association 
published  a  ti sting  of  what  they 
term    "public   repeaters."    In 
glancing    over   said    list,    one 
finds  eight  such  entities.  Of  the 
eight,  one  {W6S0}  I  know  has 
not   been   active   for  a  good 
number  of  years,  which  leaves 
us  with  a  total  of  seven  open 
format  repeaters  on  450.  Not 
many,  when  one  considers  that 
estimates  of  total  numbers  of 
operational   systems  run   into 
figures  exceeding  three  hun- 
dred, but  at  least  it's  a  start.  If 
you  come  here  from  another 
area  with  a  450  radio,  I  had  bet- 
ter  warn  you  that  though  we 
utilize  the  national  standard  of 
5  MHz  between  input  and  out- 
put, our  channels  are  inverted 
from  the  rest  of  the  country's. 
Therefore,  any  receive  crystals 
you  have  will  be  listening  on  an 
input  if  they  happen  to  fall  on 
one,  and  you  will  be  transmit- 
ting on  a  system  output.  So,  If 
you  plan  to  try  and  operate  450 
while  visiting  Southern  Califor- 
nia,   be    aware    that    it    will 
necessitate   your   purchasing 
special   crystals   usable  only 
here.  For  those  Interested,  the 
following   are   the  seven   450 
repeaters  that  I  believe  are  ac- 
tive, according  to  the  SCRRBA 
listing: 
WR6AKU— Palos   Verdes: 
440,5    in,    445.5    out,    L.A. 
coverage 

WR6AAA  — Catalina  Is- 
land: 442.0  in,  447.0  out, 
coastal  coverage  San 
Diego  to  Ventura 
WR6A0X— Sulphur  Moun- 
tain: 442,325  in,  447.325 
out,  Ventura  area  coverage 
WR6AZN— Table  Moun- 
tain: 442,325  in,  447.325 
out,  high  desert 
WR6ANP  — Crestline: 
443.36  in,  448.35  out,  River- 
side County  and  adjacent 
areas 

WR6An  — Palomar  Moun- 
tain: 444.425  in,  449,425 
out,  San  Diego 
WR6ACF  — Mt.  Otay: 
444.500  in,  449.50  out,  San 
Diego,  SANDRA-sponsored 

There  are  two  notes  that 
should  be  added  to  the  above 
listing.  Let  me  quote  from  the 
SCRRBA  newsletter;  "1  — 
SCRRBA  believes  the  above 
data  to  be  correct,  but  is  not 
responsible  for  its  ultimate  ac- 
curacy. 2 — No  impression  is  in- 
tended or  implied  that  the 
amateur  frequency  bands 
which  SCRRBA  coordinates 
are  devoid  of  activity  except 


that  listed  above.  The  above 
listings  represent  in  actuality 
only  a  very  tiny  percent  of  the 
total  Southern  California  ac- 
tivities. Repeaters  and  remote 
base  stations  not  listed  above 
are  coordinated  as  private 
machines;  such  machines 
generally  do  not  welcome 
visitors." 

The  visitor  to  Southern 
Cal if ornia  is  far  better  off  with  a 
two  meter  or  220  M  Hz  radio,  but 
forthose  intrepid  souls  wishing 
to  venture  forth  into  the  domain 
of  Southern  California  iJHF  FM, 
we  present  the  foregoing  with  a 
thanks  to  SCRRBA  for  pro- 
viding the  input.  If  any  of  you 
get  around  to  exptoring  the 
above,  please  drop  me  a  note 
and  let  me  know  what  you  find. 

I  had  a  rather  interesting  con- 
versation  the   other   evening 
with  Chris  Boone  WB5ITT,  who 
informed  me  about  the  current 
state  of  six  meter  FM  activity  in 
the  Houston,  Texas,  area.  The 
big  piece  of  information  com- 
ing  from  Chris  was  the  an* 
nouncement   of   WR5APC,    a 
new  six  meter  open  autopatch 
repeater   that   will    soon   be 
linked  with  a  sister  machine  In 
Beaumont,  Texas,  via  10  GHz 
microwave.  At  present,  ARC  is 
operational   in  test  mode  on 
53.12  in,  52.525  out.  By  the  time 
you    read   this,    it   should    be 
located  at  its  permanent  home 
atop  the  1,000'  channel  8  TV 
tower  and  operational  on  a  final 
channel  pair  of  53.28  in  and 
52.68  out.  Therefore,  it's  sug- 
gested  that    potential    users 
equ  ip  themselves  for  the  .28/-68 
pair.   Though    the  autopatch 
facilities  will  also  be  ''open," 
i.e.,  available  to  alt  users,  the 
access  coding  is  not  yet  avail- 
able. Chris  also  noted  that  the 
new  repeater  will  also  be  an 
outlet  for  the  Texas  Intercity 
Relay  System,  a  linking  facility 
developed  to  help  cope  with 
keeping  communication  lines 
open  in  time  of  disaster.  There 
are  a  lot  of  kudos  to  be  given  In 
this  project,  with  special  recog- 
nition  going  to   Merle  Taylor 
WB5EPI,  trustee  of  WR5APC. 

Los  Angeles  County  RACES 
has  been  on  standby  alert  for 
the  past  two  days,  though  they 
have  not  yet  been  called  up.  Vir- 
tually every  LA  repeater  has 


been   called   upon   to  handle 
emergency-related   traffic   at 
one  time  or  another,  though  as 
of  this  date  there  have  been  no 
organized  LA  area  operations 
started.  One  repeater,  a  private 
220  autopatch  with  the  callslgn 
WR6AWQ,    has    been   opera- 
tional with  the  Salvation  Army 
as  a  telephone  interlink  from 
the  heavily  damaged  Coldwater 
Canyon^Mulholland  Drive  area, 
with  both  mobile  and  hand-held 
units   at   the  disaster  scene. 
Even  the  Infamous  76ers  have 
gotten  involved  in  the  disaster 
relief  efforts  both  two  weeks 
ago  and  again  with  the  current 
flooding,   going   out   to   help 
other   amateurs   protect   their 
homes  and  property  by  digging 
drainage  runoffs,  sandbagging 
potential  flood  areas,  and  do- 
ing the  myriad  of  other  things 
one  does  when  Mother  Nature 
unleases    her    wrath    upon 
humanity.   It  will  take  weeks 
before  we  know  who  did  what 
to  help  whom,  but  one  thing  is 
clear:  An  emergency     struck 
and,  as   usual,  the  amateurs 
were  there  to  lend  a  helping 
hand.    Ail    are    to    be    con- 
gratulated. 

In  outlying  areas,  reports  are 
very  scarce.  For  the  past  three 
days,    however,   all    normal 
operation    on    the    WR6A0X 
Sulphur   Mountain/Ventura 
.28/. 88   repealer   has    been 
suspended  and  the  system  is 
geared  to  handling  emergency 
and  health  and  welfare  traffic. 
AOX   has  been  working   with 
amateurs  in  the  area  from  Simi 
Valley  to  north  of  Ventura  in 
this  effort.  It's  been  said  on  the 
air  they  will  continue  until  the 
emergency  is  over,  much  to  the 
credit  of  a  dedicated  amateur 
organization.  Again,  there  may 
be  other  things  going  on  that 
LW  knows  nothing  about  at  this 
time,  so  watch  for  updates  in 
coming  months.  If  you  have  In- 
put, either  write  LW  with  it  or 
cail    the    LW    Hotline    at 
(805)-259-B243.    It's    still    rain- 
ing— many   areas  of   LA  and 
vicinity    are    flooded,    homes 
have  slid  off  hillsides,  mud  is 
everywhere,  and  no  one  seems 
to  know  when  the  skies  will 
close.  Last  year  we  were  in  the 
middle  of  a  serious  drought; 
this  year,  well,  anyone  have 
plans  for  an  ark? 


Ham  Help 


I  would  like  to  have  some  info 
on  where  \  can  write  to  for  the 
purchase  of  parts  for  a  Gonset 
G 50  and  HQ-110. 

B.  Labor©  K1WPT 

471  Caief  Road 

Manchester  NH  03103 

I  would  like  to  get  in  touch 
with  a  qualified  company  or  in- 


dividual who  can  align  a  Ham- 
merlund  HQ-180  receiver.  \  can 
furnish  alignment  instructions 
as  contained  in  the  owner's 
manual.  I  would  prefer  some- 
one in  the  Southeast  if  possi- 
ble. 

George  P.  FIrmin  WA4FSK 
2435  Cajun  Dr.,  NE 
Marietta  GA  30066 
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30ARDS  INSIDE  CABINET 

:  CARR  OSC  unit 

\  VOX  unit 

I  AF  unit 

i  IF  unit 

I  Filter  unit 

i  Noise  Blanker/RF  Processor 

'  Rectifier  unit 

I  Rectifier  unit 

'  Power  XFMR 

Final  Amplifier  unit 

VCO  unit 

TUNE  control 

PLL  unit 

RF  unit 

Counter  Display  unit 

FM  unit 


^ONT  PANEL  CONTROLS 

Vox  gain 

Carrier  level/keyer  speed 

Audio  Peak  Frequency  system 

MODE  switch  (SSB,  CW.  FSK.  AM, 

FM) 

Crystal  calibrator/Noise  blanker 

Rejection  tuning/variable  IF  passband 

tuning 

Frequency  nnernory  system 

Digital  plus  analog  frequency  readout 

Band  switch  (160-10  meters  + 

WWV/JJY  receive) 

Clarifier  control 

RX/TX  Clarifier  selector 

RF  Processor  level 

RF  attenuator 

TUNE  control  (Places  transmitter  in 

TUNE"  condition  for  ten  seconds,  then 

'eturns  to  'receive"  condition  to  protect 

linal  lubes  from  excessive  key-down 

time) 


Design  And  Specifjcations  Subject  To 
Change  Without  Notice  Or  Obligation 


W/ 


YAISU 


THE  SYMBOL  OF  TECHNICAL  EXCELLENCE 


Y/?\ 


y 


The  smart  radio 


^ 


1C78 


jgy  rajjtpjfnttinh^l^*'  f  trtW^J*" 


YAESU  ELECTRONICS  CORP.,  15954  DoumevAve.,  Paramount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Ewtem  Service  Ctr.,  613  Rmdna  Ter.,  Cincinnati,  OH  45215 


Editor: 

Roixn  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 


SOWP  ANNIVERSARY  CW 
QSO  PARTY 

Full  GMT  period  of 
May  4  and  5 
The    Society    of    Wireless 
Pioneers  will  celebrate  Its  10th 
birthday    with    this    on^the-air 
CW  QSO  parly.  The  call  will  be 
CQ  SOWP  on  all  bands.  55  kHz 
up  from  the  low  end.  Novice 
members    should    use    the 
center  portion  of  each  Novice 
band.  For  the  benefit  of  those 
who  cannot  participate  for  the 
full  time,  it  is  suggested  that 
part-time    participants    make 
their   CQ   calls   on    the   even 
hours.   Exchange   information 
should  include  the  following  as 
a    minimum— handle,    SOWP 
membership  number,  and  QTH. 
Additional  Information  is  op- 
tional. A  special  certificate  has 
been    designed    and    will    be 
awarded  to  all  members  who 
make  a  minimum  of  10  con- 
tacts with  fellow  members  on 
CW.  To   qualify   for   the   cer- 
tificate, members  should  send 
a  list  of  contacts  showing  date, 
time,  call,  and  SOWP  numbers 
to  the  Society's  Vice  President 
for    awards,    Pete    Fernandez 
W4SM,    129    Hialeah    Road, 
Greenville  SO  29607.  In  addi- 


\\ 


lion,  a  self-addressed, 
stamped  envelope  must  ac- 
company all  requests  for  the 
certificate, 

GEORGIA  QSO  PARTY 

Starts:  2000  GMT 

Saturday,  May  6 

Endsr  0200  GMT 

Monday,  May  8 

Sponsored  by  the  Columbus 
ARC,  there  are  no  time  or 
power  restrictions,  and  con- 
tacts may  be  made  once  on 
phone  and  once  on  CW  on 
each  band.  Oscar  counts  as 
one  band.  GA  mobile  or  por- 
table stations  count  as  a 
separate  station  In  each  coun- 

ty- 

EXCHANOE: 

QSO  number,  RSfn,  and 
QTH— county  for  GA;  state, 
province^  or  country  for  others. 
GA  to  GA  contacts  are  per- 
mitted. 
SCQRiNG: 

Each  completed  contact 
counts  2  points,  GA  stations 
multiply  QSO  points  by  number 
of  different  states  and  VE  pro- 
vinces worked.  DX  stations 
may  tje  worked  for  QSO  points, 
but  do  not  count  as  multipliers. 
Others  multiply  QSO  points  by 


May  4^5 
May  6-8 
May  13^14 
May  20  22 

June  3-4 


June  10-11 
June  17'ie 
June  24^25 

July  1-2 
Jufy  4 
July  8-9 
July  15' 16 

July  22  24 
Jyty  29  31 
Aug  19-20 
Sept  S^IO 
Sept  16-17 
Sept  23-24 

Oct  14-15 
Oct  21  22 
Nov  4-5 
Nov  11 
Nov  16-19 

Dec  2-3 

Dec  9 10 


SOWP  Anniversary  CW  QSO  Party 

Georgia  QSO  Party 

MASS  QSO  Party 

Kansas  QSO  Party 

MICH  QSO  Party 

lARS/CHC/FHCmTH  QSO  Party 

VE  10  Contest 

MINN  QSO  Party 

ARAL  VHP  QSO  Party 

WVA  QSO  Party 

ARRL  Field  Pay 

First  REF  Ten  Day 

Seven  Land  QSO  Party 

ARRL  Straight  Key  Ntght 

lARU  Radiosport  Competition 

10^10  f^et  Summer  QSO  Party 

VHP  Space  Net  Contest 

Rhode  Island  QSO  Party 

CW  County  Hunters  Contest 

New  Jersey  QSO  Party 

ARRL  VHF  QSO  Party 

Scandinavian  Activity  Contest— CW 

Scandinavian  Activity  Contest— Phone 

Delta  QSO  Party 

ARRL  CD  Party— CW 

ARRL  CD  Party— Phone 

ARRL  Sweepstakes— CW 

OK  DX  Contest 

ARRL  Sweepstakes— Phone 

Second  REF  Ten  Day 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 


number  of  GA  counties  (159 
max,)*  No  repeater  QSOs  per* 
mitted,  except  via  Oscar! 

FREOUENCfES: 

CW  — 1805,  3590,  7060, 
14060,  21060.  28050; 
SSB--^3900,  3975.  7245,  14290, 
21360,  28600;  Novices— 3718, 
7125,  21110.  28110.  Try  160m  at 
0300  GMT,  10m  on  the  hour, 
and  15m  on  the  half  hour  dur- 
ing  daylight  hours. 
AWARDS: 

Certificates  to  highest  scor- 
ing station  in  each  state,  pro- 
vince, country,  and  GA  coiinty. 
Other  certificates  as  war- 
ranted, Plaques  to  highest 
scorers  outside  GA  and  GA 
mobile/portables. 

ENTRfES: 

Logs  should  show:  date/time 
In  GMT,  call,  exchange 
sent/rcvd,  band,  emission  type, 
and  multipliers  claimed. 
Checklists  appreciated.  In- 
clude a  signed  declaration 
(usual)  and  mail  your  entry  to 
Columbus  ARC,  c/o  Jeanne  J. 
Honting  K4RHU,  2701  Peabody 
Ave.,  Columbus  GA  31904.  En< 
tries  should  be  postmarked  no 
later  than  June  5,  Include  a 
large  SASE  with  24  cents 
postage  for  results.  Note: 
Novices  should  designate  their 
logs  as  suchl 

MASSACHUSETTS  QSO 

PARTY 
Starts:  1200  GMT  Saturday, 

May  13 
Ends:  2200  GMT  Sunday, 

May  14 
This  contest  is  sponsored  by 
W1FJI,  N1AS,  and  K1KJT.  A 
station  may  be  worked  once 
per  band;  phone  and  CW  con- 
sidered separate  bands,  but  no 
cross-band  or  repeater  QSOs 
permitted,  MASS  stations  may 
work  each  other,  but  out-of- 
state  stations  must  work  only 
MASS  stations.  Special  class 
for  Novices  and  Techs  who 
operate  CW  within  Novice 
bands  only.  Novices  sign 
CALUN;  Techs  sign  CALL/T.  In 
this  class,  Novices  and  Techs 
will  compete  against  each 
other.  Submit  separate  logs 
and  summary  sheets  for  this 
class. 
SCORING: 

Count  2  points  per  com- 
pleted QSO.  Out-of-state  sta- 
tions multiply  total  QSO  points 
by  total  MASS  counties  worked 
(14  max.).  MASS  stations 
multiply  total  QSO  points  by 
total  MASS  counties  worked 
plus  ARRL  sections  for  total 
score.  Note:  OX  counts  for 
QSO  points  only  with  no 
multipliers. 


FREQUENCtES: 

CW— 1810,  3560,  7060, 
14060,  21060,  28060. 

Phone— 1820,  3960,  7260, 
14290,  21390.  28590,  50.110, 
146.52. 

Novice/Techs— 3720,    7120. 
21120,28120. 
EXCHANGE: 

MASS  stations  send   RSfT) 
and  county,  others  send  RS{T) 
and  ARRL  section, 
ENTRiES/AWARDS: 

Appropriate  awards  given  to 
top  scorers,  including  top 
Novices  and  Techs  on  Novice 
CW  bands  only.  Submit  logs 
and  summary  sheets  along 
with  large  SASE  for  awards 
and  results  to:  A.  Marshall 
W1FJI,  60  Meadow  Road, 
Westport  MA  02790,  Mailing 
deadline  Is  June  30. 

MICHIGAN  QSO  PARTY 

Operating  periods: 

1800  GMT  Saturday,  May  20 

to 
0300  GMT  Sunday,  May  21 
1100  GMT  Sunday,  May  21 

to 
0200  GMT  Monday,  May  22 

The  contest  is  again  spon- 
sored by  the  Oak  Park  ARC. 
Phone  and  CW  are  combined 
into  one  contest  and  Ml  sta- 
tions can  work  other  Mi  sta- 
tions for  multipliers.  A  station 
may  be  contacted  once  on 
each  band/mode.  Por- 
tables/mobiles may  be  con- 
tacted  as  new  contacts  each 
time  their  county  changes.  No 
repeater  QSOs  allowed. 
EXCHANGE: 

RS(T),  QSO  number,  QTH— 
county  for  Ml;  state  or  country 
for  others. 
SCORiNG: 

Phone  QSOs  count  1  point 
per  QSO,  CW  =  2  points, 
OSCAR  =  5  points.  Multipliers 
are  only  counted  once.  Ml  sta- 
tions: QSO  points  times  (states 
+  countries  +  Ml  counties), 
KL7  and  KH6  count  as  states* 
VE  counts  as  a  country.  Max, 
mullipiier  =  00.  Non-MI:  QSO 
points  times  Ml  counties.  Max. 
multiplier  =  B3>  Score  5  points 
each  club  station  QSO  with 
W8MB.  VHF-only  entries:  same 
as  above  except  multipliers  per 
VHF  band  are  added  together 
for  total  multiplier. 
FREQUENCtES: 

Phone— 1815,  3905,  7280, 
14280,  21380,  28580, 

CW— 1810,  3540,  3725,  7035. 
7125.  14035.  21035,  21125, 
28035.28125. 

VHF— 50.125  and  143,025. 
AWARDS/ENTRfES: 

Contittumi  Oil  p^ge  f66 
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Never  before  has  any  transceiver 
approached  the'capahilitiespf  the 
Palomar  PTR  130kf 

It's  the  firstjcompietely  mutii-* 
functional  transceiver  ev^r  made 
available  to  the  [>yl)lic! 

The  Palomar  PTR  t30k  is  a 
miniaturized  mobile  transceiver 


TT' 


capable  of  aperatihg  in  100  cycle  , 
resolution  from  100  Khz  to 
30  IVIhz  in  all  modes  of 
transmissioji  and  reception. 
Instant  frequency  selection  is 
availabfe  with  the  tpuch  of 
a  finger. 

The  Paloqpar  PTR  130k*      . 


>w; 


nf. 


technology  is  pure  space  age  .  .  . 
the  price  is  strictly  dovm-to-earth. 
Send  for  our  full  color 
brochure  toe* 

Palomar  Electronics  Corporation 
•  665  Opper  Street 
Escondido,  CA  32025 
Telephone:  (714)  746-2666 
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TE.CHNOLOGY  AT- THE   SPEED  OF   SOUND 


4  ♦ 


FCC  Math 


Actuaify,  doubUrtg  power  ts  a  3  dB  gain,  since  log  2  =  0,3. 

It's  often  good  to  know  the  first  digit  that  comes  after  the 
decimai  point  when  working  with  logs.  So  here's  a  little  table  that 
some  people  keep  in  mind: 


John  F.  Leahy  WB$CKN 
P.O.  Box  539 
Gomaiss  CA  93926 


Yep,  we're  there,  our  final  installment!  And  If  you've  managed 
to  stay  with  us  all  this  way,  you  are  now  well  on  your  way  to 
mastery  of  the  math  skills  required  for  even  the  most  difficult 
FCC  exam.  Now  It's  only  a  matter  of  practice,  using  number  equa- 
tions and  the  various  other  tricks  of  the  game,  until  you  have  such 
confidence  that  even  the  most  skilled  FCC  operative  will  be 
unable  to  rattte  you  come  exam  time. 

In  this  installment,  we'll  cover  one  final,  rather  exotic  but  never- 
theless necessary,  topic  called  logarithms.  Then  we*ll  see  a  bit 
more  algebra.  And  that'll  be  ill  We're  finished.  You  take  it  from 
there.  And  my  guess  Is  you'lt  have  tittle  trouble  with  math  from 
here  on  out. 

Logarithms,  usually  shortened  to  logs,  simply,  are  nothing 
more  nor  less  than  exponents  of  ten  in  our  case.  There's  another 
system  ol  logs  based  on  a  really  exotic  number,  something  like  ti, 
with  the  symbol  e,  that  has  a  value  about  2.72,  but  goes  on  forever 
like  n.  The  idea  is  the  same.  Logs  are  simply  exponents.  Thus  the 
log  of  1000  is  3.  In  symbols,  log  to  1000  =  3.  You  often  see  the 
subscript  10  omitted,  and  we'll  do  so  from  now  on  since  in  our 
discussion  it'll  only  be  logs  often  that  we'll  deal  with. 

Likewise,  log  10  =  1,  log  100,000  =  5,  and  log  1  =  0,  since, 
remember,  1  isloO. 

Before  we  go  any  further,  a  word  about  the  place  of  logs  In  elec- 
tronics. It  just  so  happens  that  some  of  the  laws  of  nature  (for  ex- 
ample, human  hearing)  follow  logarithmic  curves  {graphically 
speaking)  rather  than  straight  lines,  circles,  or  what  have  you. 
What  this  means  is  that  logarithms  turn  out  to  be  a  factor 
(multiplier)  in  many  formulas,  etc.  The  power  ratio  formula  for 
decibels  comes  immediately  to  mind:  dB  =  10  log  {Pi/P2)-  And 
there  are  the  characteristic  impedance  formulas,  etc.  Page 
through  the  license  manual  or  whatever  and  you'll  find  all  sorts  of 
such  formulas.  So  logs  are  important. 

So  far  the  only  logs  we've  seen  were  powers  of  ten.  But  the  for- 
mulas require  us  to  find  logs  of  all  kinds  of  numbers,  numbers  like 
372  orO.000259  or  86,000.000,  How  the  heck  do  we  find  logarithms 
for  numbers  like  that? 

Well,  back  to  square  roots  a  minute  or  two.  Say  we  want  to  find 
the  square  root  of  8405.  Remember  the  technique  we  used. 
Change  the  number  to  an  even  power  of  ten  so  we  can  divide  by  2. 
8,405  X  103  becomes  84,05  x  102  and  that  is  about  9.2  x  101  or  92, 
But  supposing  we  left  our  number  in  the  form  8.405  x  103,  took  V2 
of  the  exponent  3,  ar^d  found  the  square  root  of  8.405.  That's  find- 
ing the  square  root  alright,  but  look  how  strange  it  appears.  3  -r  2 
is  1,5,  Square  root  of  8.4  is  perhaps  2.9.  So  the  square  root  of  8405 
fs  about  92  or  else  2,9  x  101-5.  That  means  that  92  and  2,9  x  10T5 
are  about  the  same  number,  if  the  rules  and  laws  of  math  are  con- 
sistent. Let's  say  they're  exactly  equal.  Then  we  have  the  equa- 
tion 92  -  2.9x101^5.  Bring  the  2.9  down  to  the  bottom  of  the  other 
side  and  we  get;  92/2  J  =  101^5.  Divide  the  left  side  to  get:  31.7  ^ 
101-5.  Ye  gads,  decimal  exponents!  Yep,  that's  the  name  of  the 
game.  It  turns  out  that  any  number  can  be  expressed  as  a  power 
of  ten  alone  if  you're  willing  to  use  decimal  exponents.  And 
nature  seems  to  have  been  put  together  actually  using  those 
decimal  exponents!  The  exponent  is  a  logarithm.  Thus  log  3T7  = 
1.5  from  our  work  above.  Mathematicians  have  worked  out  huge 
tables  of  logarithms^  going  through  a  process  something  like  that 
above.  Ot  course,  slide  rules  and  now  calculators  give  the 
logarithm  of  any  number  very  quickly  and  easily.  All  you  need 
remember,  for  calculation  purposes,  1$  that  logarithms  are  ex- 
ponents of  ten.  With  that  in  mind,  you  can  instantly  give  the  first 
part  (called  the  characteristic,  the  part  to  the  left  of  the  decimal 
point)  of  the  log  of  any  number.  Log  372.  then  is  2.  (two  point)  and 
then  something  after  the  point;  log  86,000,000  is  7,  (seven  point) 
and  then  something  after  the  point,  etc. 

Actually,  if  you  just  get  the  part  to  the  left  of  the  declmal  point, 
you  have  enough  for  many  computations.  For  example,  using  the 
power  formula  mentioned  earlier  In  the  case  of  an  amplifier  that 
brings  a  signal  up  from  10  to  100  Watts,  we  have:  dB  =  10  log 
(100/10)- (1 00/1 OJ  =  10.  Log  10  is  1  (10  is  IOI,  and  that  1 1s  the  log). 
And  10  X  1  is  simply  10.  So  we  have  a  10  dB  gain  for  a  ten-fold  in- 
crease In  power.  But  careful  here!  From  those  results  you  might 
guess  that  a  three-fold  increase  in  power  is  going  to  give  a  3  dB 
gain.  But  log  3  is  about  0.5;  multiply  that  by  10,  and  we  get  5  dB. 


number 

log 


123456  78  9     10 

0,1     0,3     0.5     0.6     OJ     0,8    0.85     0.9     0.95       1 


Notice  how  logs  are  far  apart  for  the  lower  numbers,  then  start 
bunching  up  after  6.  With  the  aid  of  that  table,  we  can  do  suffi- 
ciently accurate  computations  for  FQC  exams. 

A  few  more  examples,  then  an  exercise:  What's  log  27?  27  is  2.7 
xiol.  From  the  tOl  we  get  1.  From  the  2.7  (which  Is  close  to  3)  we 
get  0,5.  Put  them  together  for  1.5  (not  precise,  but  close  enough !). 
Log  8^915  is  about  3.95.  Log  64,000,000  is  7.8, 

You'll  notice  we  didn't  go  Into  numbers  smaller  than  1.  We 
could  do  so  easily  enough,  but  it's  not  necessary,  so  we'll  skip  it. 
Any  algebra  book  will  cover  that  if  you  want  to  see  how  to  handle 
negative  exponents  with  logs. 
Exercise  1:  (Work  and  answers  at  end) 

(1)  Find  the  log  of:  (a)  59  (b)  3  (c)  1 UOO  (d)  679,000.000 

(2)  Find  the  dB  gain  (or  loss)  In  each  case:  (a)  Input  5  W,  output  40 
W  (b)  Input  0.03  W,  output  2  W 

A  word  of  warning.  Don't  attempt  to  find  square  roots  using 
odd  exponents  of  ten.  We  only  did  that  to  develop  the  idea  of 
logarithms.  The  simple  and  obvious  way  to  do  square  roots  if  you 
don't  have  a  calculator  that  does  it  for  you  is  with  even  powers  of 
ten  as  we  saw  In  our  last  installment. 

Mow  a  bit  more  algebra  and  we'll  be  finished— a  general  tech- 
nique for  separating  tetters  and  numbers,  thereby  Isolating  (solv- 
ing for)  a  particular  letter  {which  stands  for  a  certain  physical 
dimension  or  whatever)* 

We've  already  seen  about  doing  the  same  thing  to  things  that 
are  equal,  and  how  that  produces  things  that  are  still  equal.  Com- 
bine that  reasoning  with  a  tendency  to  be  opposite  or  do  the  op- 
posite, and  you've  got  another  powerful  tool  at  your  disposal. 

We've  seen  this  already,  but  never  had  it  spelled  out.  Take  an 
example.  I  =  E/B.  To  solve  that  for  R  using  principles  we've 
already  seen,  we  would  bring  the  R  up  to  the  left  and  the  I  (which 
is  up  to  the  left)  down  to  the  right,  getting  R  ^  BL  Notice  that  in 
the  original^  R  is  dividing  E  The  opposite  of  dividing  is  multiply* 
ing.  Multiply  both  sides  of  that  I  =  DR  by  R  and  you  get  IR  =  E 
Notice  that  r^ow  I  is  multiplying  R.  The  opposite  of  multiplying  is 
dividing,  so  divide  both  sides  by  1  and  you  get  R  ^  E/l.  We've  done 
the  same  thing  to  both  sides  of  the  equation  in  each  case,  and  we 
did  the  opposite  of  the  operation  that  was  indicated.  Doing  this 
enabled  us  to  get  the  different  forms  of  Ohm's  Law,  but  using  a 
logical  method  that  works  always  for  even  the  most  difficult  for- 
mulas. 

To  sum  up  alt  that  we've  learned  about  transforming  formulas 
from  one  form  Into  another,  here  are  the  approaches  we  can  use. 

(1)  We  can  make  up  a  number  equation  (it  has  to  be  a  true  equality, 
of  course)  in  the  same  form  as  the  formula  under  consideration. 

(2)  We  can  do  the  same  thing  to  both  sides  of  a  formula  (add  to, 
subtract  from,  multiply  by,  divide  into,  take  the  square  root, 
square,  etc.)  and  still  have  a  correct  formula.  (3)  Frequently,  the 
thing  you  want  to  do  to  both  sides  is  the  opposite  of  the  indicated 
operation  (if  there's  a  multiplication,  you  want  to  divide;  if  there's 
an  addition,  you  want  to  subtract,  etc). 

And  one  final  bit  about  handling  addition  and  subtraction:  If 
the  addition  or  subtraction  is  in  the  bottom  or  if  something  is 
multiplying  or  dividing  the  things  that  are  being  added  or  sub- 
tracted, It  Is  usually  necessary  to  first  carry  oof  the  my  Iti  plication 
or  division,  or  else  the  things  added  or  subtracted  have  to  be 
handled  together  as  a  unit.  That  may  seem  rather  confusing.  But 
we've  already  seen  it  in  operation  and  we'll  see  It  once  again  in 
this  final  problem  below. 

Z  =  RXy  V^  R*  +  X^  is  the  formula  for  impedance  at  a  given  fre- 
quency with  a  resistance  and  reactance  in  parallel.  Supposing  we 
know  the  impedance  and  resistance  but  want  to  find  what  the 
reactance  is.  In  other  words,  we  want  to  solve  for  X.  Here's  how 
we  go  about  it.  First,  multiply  l>oth  sides  by  V  R^  -t-  X'  as  a  unit. 
Thisll  cancel  them  out  on  the  right,  and  we  now  have;  Z'^W  +  X^ 
=  RX-  Next  we  want  to  do  an  opposite,  the  opposite  of  an  in- 
dicated operation,  namely  finding  the  square  root.  The  opposite 
of  finding  square  root  is  squaring,  so  let's  now  square  both  sides. 
Since  these  are  multiplications  and  additions,  we  can  square  the 
things  multiplied  separately,  but  the  addition  part  Is  handled  as  a 
unit.  And  we  are  squaring  both  sides,  so  we  still  have  a  true  equa- 
tion: 22(r2  4*  x2)  =  R2x2.  Note  that  squaring  a  number  that  has  a 
square  root  sign  around  It  just  gets  rid  of  the  square  root  sign: 

Continued  on  page  730 
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Years  Ahead  With  Yaesul 


VAISU 


Introducing .  . 


THE  ALL-NEW  YAESU  FT-227R 
144-148  MHZ  800  CHANNEL 
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Compare  These  Features  And  You'll  Know  What  We 
Mean  When  We  Say  "Years  Ahead  With  Yaesu" 

one  knob  channel  selection  using  optical  sensing  to  select  800  ctiannels  ■  memory 
circuit  that  allows  instant  return  to  any  frequency  selected  between  144-148  MHz  ■  large  4 
digit  LED  frequency  readout  ■  fully  synthesized  frequency  control,  using  PLL  techniques 
in  5  KHz  steps  ■  built-in  tone  burst,  plus  optional  tone  squelch  encoder/decoder 
■  spurious  well  t>elow  minus  60dB  requirement — superior  cross  modulation,  overload 
and  image  rejection  ■  standard  600  KHz  offsets  plus  any  split  within  the  band  using  the 
memory  circuit  ■  automatic  final  protection,  PLL  "unlock"  protection  and  busy  channel 
indicator  ■  selectable  10  watt /I  watt  output 

See  this  sensational  new  two  meter  transceiver  at  your  YAESU  DEALER  now! 


Yaesu  Electronics  Corp.,  15954  Downey  Ave., 
Paramount,  CA  90723  •  (213)  633-4007 

Eastern  Service  Ctr,  61 3  Redna  Terrace 
Cincinnati,  OH  45215 
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Neiv^  Products 


NEW  AlL-CinCUIT 
EVALUATORS  FROM  A  P 

A  P  Products  announces  the 
Introduction  of  their  all  new 
Powerace  all-circuit  evalu- 
ators. 

All  Powerace  models  feature 
industry-accepted  Super-Strip 
SS*2s  and  will  accept  all  DIP 
sizes,  plus  TO-Ss  and  discretes 
witli  leads  to  .032"  diameter. 

The  Powerace  tine  includes 
three  power  breadboards, 
models  101,  102,  and  101  All 
three  models  offer  256  5-tie- 
point  terminals  and  16  25-tie- 
polnt  buses,  fused  power  sup- 
ply, and  ground  plane. 

New  Powerace  lOt  has  a 
variable  5-15  V  dc,  600  mA 
power  supply  with  line  and  load 
regulation  <3%  @  120  V  ac  ± 
8%.  Ripple  and  noise  are  ^10 
mV  ®  full  load.  In  addition, 
Powerace  101  features  a  0*15  V 
do  meter  (5%  full  scale  ac- 
curacy) and  a  voltage  adjust 
knob-  Suggested  retail  price  for 
Powerace  101  is  $84.95. 

Powerace  102  has  a  fixed  5  V 
dc,  1  Amp  power  supply  with 
line  and  load  regulation  <1% 
&  120  V  ac  ±  e%.  Ripple  and 
noise  are  <10  mV  ®  full  load. 
Powerace  102  has  four  slide 
switches  with  logic  0  or  logic  1 
output,  and  two  momentary 
slide  switches  each  with  a  de- 
bounce  circuit  to  give  positive 
or  negative  pulse  output,  in  ad- 
dition, Powerace  102  has  4 
LEDs  (one  with  positive  or 
negative  pulse  memory),  one 
debounced  push-button  with  0 
msec  positive  or  negative  pulse 
output,  and  one  clock 
generator  (1,  10,  100,  Ik,  10k, 
and  100k  Hz).  Suggested  retail 
price  for  Powerace  102  is 
$114.95. 

A  P's  new  Powerace  103 
features  fixed  5  V  dc,  750  mA 
power  supply,  fixed  -i-  15  V  dc, 
250  mA  power  supply,  and  -15  V 
do*  250  mA  power  supply,  with 
tracking.  Line  and  load  regula- 
tion are  <1Ve  at  120  Vac  =t  B%, 
Ripple  and  noise  are  ^10  mV  9 
full  load.  Powerace  103  has  a 
15-0-15  V  dc  meter  {5%  full 
scale  accuracy),  two  LEDs,  two 
slide  switches  with  logic  0  or 


logic  1  output,  and  two  momen- 
tary slide  switches  each  with 
debounce  circuit  to  give 
positive  or  negative  pulse  out- 
put. Suggested  retail  price  for 
the  Powerace  103  is  $124.95. 

For  further  information,  con- 
tact Ken  Braund,  Product 
Marketing  Manager,  A  P  Prod- 
ucts, 72  Corwin  Drive,  Box  t  f  0, 
PamesviUe  OH  44077. 

NEW  DENTRON  MT-2000A 
ANTENNA  TUNER 

Today's  low-band  amateur 
setups  fit  into  two  basic 
categories^ — the  high-power 
stations  and  the  low-power, 
100-200  Watt  stations.  In  an  ef- 
fort to  give  full-power  operators 
a  choice  on  the  matter  of  which 
tuner  suits  their  needs,  Den* 
Tron  announces  a  new  version 
of  the  MT-3000A  Ultimate 
Tuner,  the  MT'2000A.  Both 
tuners  are  identical  in  power 
handling  capabilities  (3  kW 
PEP)  and  styling  (the  same  all- 
metal  low  profile  construction), 
but  the  MT*2000A  is  built 
without  the  dual  wattmeters, 
built-in  dummy  load,  and  anten- 
na selection  switch  found  in 
the  MT-3000A.  instead,  the  MT- 
2000A  offers  two  unique 
features  of  its  own— a  front 
panel  lightning  protection 
switch  and  a  front  panel 
bypass  switch  for  taking  the 
tuner  completely  out  of  your 
antenna  system.  The  best 
feature  of  the  MT-2000A  is  prob- 
ably Its  price— only  $199.50 
suggested  retail.  The  MT-2000A 
is  a  3  kW  tuner  for  a  1  kW  price, 
and  It  includes  all  the  features 
that  have  made  DenTron  tuners 
famous— styling,  power  han- 
dling capabilities,  all-American 
components,  and  a  pride  in 
workmanship  that  makes  the 
MT'2000A  a  great  addition  to 
any  ham  shack.  The  MT*2000A 
(continuous  tuning  from  1.3-30 
MHz)  matches  virtually  any 
feedline,  coax,  balanced,  or 
random  wire,  and  has  built-in 
heavy-duty  4;1  balun,  harmonic 
attenuation,  ceramic  rolary 
switch  with  18  positions  and 
12- Amp  capacity,  6000-voit 
capacitor  spacing,  and  low  pro- 


CSC  ProtO'Board  203A. 


file  styling,  5"  X  14"  X  15^  Den- 
Tron  Radio  Co,,  Inc.,  2100 
Enterprise  Parkway,  Twinsburg 
OH  44087. 

THE  PROTO  BOARDCm 

Breadboarding  1978  style 
has  sure  changed  from  the  old 
tube  days  of  experimenting. 
What  old-timer  would  have 
even  imagined  that  we  would 
have  breadt>oard  units,  com- 
plete with  built-in  power  sup- 
plies] The  new  Continental 
Specialties  203A  board  has  all 
of  the  voltages  yooMI  need  for 
building  digital  circuits . . .  plus 
5  V  and  ±15  V.  ICs  and  parts 
can  then  be  plugged  right  into 
the  board  to  make  up  any  cir- 
cuit you  f ind  i  n  a  magazine  arti- 
cle or  cook  up  yourself.  It's  a  lot 
easier  to  put  a  new  circuit 
together  this  way  than  to  solder 
it  to  perfboard.  This  way.  If  you 
want  to  change  any  part  value 
or  try  out  some  extra  bypass- 
ing, you  just  plug  In  the  part. 

Some  of  the  breadboards 
we've  tried  are  built  with  el 
cheapo  materials,  and,  after  a 
few  parts  have  been  plugged 


into  the  holes,  the  springs  are 
so  loose  you  can't  depend  on 
the  contact.  Continental  goes 
to  a  lot  of  trouble  and  expense 
to  make  sure  that  their  holes 
will  last,  if  you  think  this  is  fust 
a  bunch  of  bull,  go  ahead  and 
find  out  for  yourself . . ,  the 
hard  way. 

The  CSC  Proto- Board  203A  is 
built  on  a  very  sturdy  box  so  it 
won't  go  drifting  around  your 
workbench  when  you  are  aim- 
ing logic  tracers  at  it.  It's  a 
quality  product . .  .  and  the 
price  reflects  this  at  $129.95. 
For  this  price,  you  get  the 
breadboard  and  three  power 
supplies.  That's  right,  CSC 
does  not  use  one  supply  with 
three  taps;  both  of  the  1 5  V  sup- 
plies are  adjustable,  and  all 
three  are  voltage  regulated. 

This  breadboard  Is  designed 
to  facilitate  test  setups  of  TTL, 
CMOS,  op  amps,  video  amps, 
comparators,  PLL,  etc.  What 
are  you  waiting  for? 

Continental  Speaialties  Cor- 
poration, 70  Fulton  Terrace, 
New  Haven  CT  06509. 


A  P's  new  Powerace  models. 


MT-2000A  antenna  tuner  from  DenTron. 
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THE  NEW  INDUSTRY  STANDARD 
PERFORMANCE ...  IS  THE  WilSOn  SYSTEM  O 

A  DX'ers  delight  operating  20  metefs  on  a  full  26*  boom  with  4  elements,  4  operatfonal  elements  on  20-15- 
10,  plus  separate  reflector  element  on  10  meters  for  currect  monoband  spacing.  Featured  are  the  large 
dJameier  Hi^-Q  traps,  Beta  matching  system,  heavy  duty  taper  swaged  elements,  rugged  boom  to  element 
mounting  .  ,  ,  and  value  priced?  Additional  features;  •  SWR  less  than  1.5  to  ?  on  afl  bands  *  10  dB  Ga\r\ 
•  20  25  dB  Front  to  Back  Ratio, 


Ful 


nt  Mdnohan 


<«sTm 


The  mechaniealty 

superior  construction 

uses  heavv  duty 

boom  to  element 

extrusion. 


Advanced  design  large  diameter 
High-Q  Traps  for  minimum  loss  and  maximym  power  capacity 


Insulated 
driven 
element 
with 
precision 
Beta  match 
and  heavy  duty  element 
mounts.  Shown  with 
Wilson's  new  optional  ^ 
Torrid  Core  B-50-A  Balun. 


SPECIFICATIONS:  SY-t 


Matching  Method    .  .  .  ,  Beta 

BandMH; 14  21  28 

Maxirnum  Power  Input  Legal  Lirnit 
VSWR  lat  Resonance)     1 .5  to  1 

Impedance 50  ohms 

Gain 10  dB 


Boom  Length    ,  .    26' 
Boom  Diameter   .  2"  0,D. 
No.  of  Elements.    5 
Longest  Element    26'  7" 
Turning  Radius    .  18'  6" 
F;B  Ratio. .    20-25  dB 


flflquired 
Mast  Diametef 
Surface  Area  ...... 

Windload  at  78  mph 

Shipping  Weight  .  .  . 


2"  O  D. 

8.6  sq.  ft. 
215  lb$, 
65  fbs. 
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UPS  Shipment  in  2  Cartons 
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Electronics  Corp, 


4268  So.  PoUf  ts  -  P.O.Box  19000   •   Lbi  Vsgdi,  Nevada  39119 

Phom  {702^  739  1931    *  TelsK  804  522  W2 
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team's  tC-701  digital  transcefven 


ICOM'S  tC'701 
DIGITAL  TRANSCEIVER 

The  long-awaited  entry  of 
Icom  (Inoue  Communication 
Equipment  Corporation)  into 
the  HF  transceiver  market  hap- 
pened in  March,  1978,  with  the 
Introduction  of  the  lC-701  syn- 
thesized, 160  meter  through  10 
meter,  digital  transceiver. 
Packed  into  a  small  case  of  the 
same  cross  section  as  the  ex- 
tremely popular  10-21 1  and  only 
a  few  centimeters  longer,  are 
all  of  the  features  expected  in 
an  HF  transceiver,  plus  many 
more.  Features  such  as  con- 
tinuous electronically  variable 
filter  width  in  SSB  and  RTTY 
and  built-in  standard  and  nar- 
row filter  widths  lor  CW  mean 
that  virtually  all  usual  extra 
cost  accessories  are  standard 
with  the  IC'701.  Some  of  the 
more  outstanding  no-extra- 
cost  features  are:  digital 
readout,  two  VFOs,  all  solid 
state,  continuous  duty  on 
SSTV,  RTTY,  and  the  famous 
light  chopper  VFO  diaL  Priced 
at    $1,499.00    Including   the 


transceiver,  ac  supply  speaker, 
and  SM-2  microphone,  the 
IG*701  is  considered  to  be  sim- 
ply  the  best  amateur 
transceiver  for  the  serious 
operator. 

For  a  list  of  dealers  where 
the  IC'701  may  be  seen,  contact 
tcom  Bast,  Inc.,  3331  Tower- 
wood  dnve,  Suite  ^307,  Dallas 
TX  75234  or  icom  West,  Inc., 
t3256  Northrup  Way,  Suite  #5, 
Betf&vue  WA  98005.  In  Canada, 
contact  /com  Canada,  7087  Vic* 
tofia  Drive,  Vancouver,  BC  V5P 
3Y9. 

ASTRO  LITE  TYPE  436B 
HEADSET 

Can  a  headset  spoil  you? 
You  bet  I  If  it  is  the  Astrolite 
type  436 B  combination  ear* 
phone/microphone  headset. 
After  using  the  headset  for 
several  weeks,  switching  back 
to  conventional  loudspeaker/ 
desk  mike  operation  felt 
awkward  and  inconvenient  and 
it  was  awkward  and  inconve- 
nient. 

It  did  take  a  few  evenings  to 


begin  to  fully  appreciate  the  ad- 
vantages of  the  comfortabie^ 
lightweight  unit.  The  targ«, 
soft,  and  easy-on-the-ears 
cushions  on  the  earphones 
make  It  possible  to  wear  the 
headset  for  hours  at  a  time 
without  fatigue  or  discomfort. 
The  cushions  also  provide  a 
useful  5  dB  of  attenuation  of 
background  sounds,  making  it 
easy  to  concentrate  on  the 
desired  signal  without  undue 
distraction. 

The  dynamic  microphone  Is 
easily  positioned  for  optimum 
pickup  and  does  an  excellent 
job  with  most  currently 
available  amateur  equipment, 
particularly  the  Yaesu  and  Trio- 
Kenwood  rigs  it  was  tried  with 
during  the  test  period. 

After  a  few  minutes  use,  I 
realized  that  the  Astrolite 
headset  was  so  comfortable 
and  easy  to  use  that  I  was  no 
more  conscious  of  its  presence 
than  I  was  of  my  wristwatch  of 
my  contact  lenses.  And,  best  of 

all,  I  was  no  longer  stuck  In 
front  of  the  old  desk  mike.  I 
could  turn,  move  about  the 
operating  position,  or  get  up 
and  find  a  book  or  magazine  on 
the  other  side  of  the  shack  and 
return  to  my  chair  without  inter- 
ruption. 

The  joy  of  hands-free  opera- 
tion and  the  freedom  to  move 
about  while  making  a  contact 
have  to  be  experienced  to  be 
fully  appreciated,  and  once 
they  are,  you'll  find  it  hafd  to 
ever  consider  returning  to  the 
old  method  of  operating. 

What  about  CW?  The  Astro* 
lite  type  436B  headset  does  a 
fine  job  on  CW  as  well  as  SSB, 
FM,  and  AM,  and  if  you  prefer 
not  to  have  the  mike  in  place 
while  using  the  key,  just  swing 
it  back  out  of  the  way. 

The  phones  are  independent* 
ly  wired  or  can  be  wired 
monaural  I  y,  according  to  your 
particular  requirements^  mak- 
ing them  especially  convenient 
if,  for  example,  you  use  a  sec- 
ond receiver  for  split  frequency 


operation,  monitoring  a 2  meter 
link 

If  you  would  like  to  add  a  new 
dimension  to  your  operating, 
try  the  Aslfolite  type  436B 
headset.  Once  you  do,  you'll  be 
surprised  that  you  could  ever 
be  happy  operating  without  it. 

In  addition  to  the  type  436B, 
Astrolite  offers  several  other 
versions,  including  a  single- 
phone  model  and  one  with  a 
noise-cancelling  mike  as  welt 
as  single-  and  double-earphone 
units  without  mike. 

For  complete  information  on 
all  Astrolite  models,  contact 
Teievision  Equipment 

Associates,  inc..  Box  260, 
Boway  Boad,  South  Salem  NY 
W590. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

DM-1  DESIGN  MATETIifl  ADDS 

POWER,  METERING  TO 
SOLOERING  SREADBOARDS 

Continental  Specialties  Cor^ 
poraiion  has  demonstrated  a 
very  definite  understanding  of 
the  needs  of  the  electronic 
designer  In  their  Design  Mate  1 . 

This  self-contained  unit  adds 
the  versatility  of  a  5-to<15  volt 
variable  regulated  power  sup- 
ply and  a  0-to-l5  V  dc  voltmeter 
to  a  very  capable  conf igyration 
of  soldertess  breadboard  ter- 
minal and  bus  strips. 

The  output  of  the  DM  1 
variable  regulated  power  sup- 
ply is  5-to-t5  V  dc  at  up  to  600 
milliamps  for  up  to  9  Watts  of 
circuit  drive.  The  O-to-IS  volt  dc 
meter  boasts  5%  accuracy 
and,  like  the  power  supply,  is 
brought  out  to  its  own  binding 
posts  on  the  face  of  the  Design 
Mate  case.  This  permits  it  to  be 
used  to  set  up  the  power  supply 
voltage,  then  reconnected  to 
measure  voltage  parameters 
within  the  circuit  being  de- 
signed. 

The  load  and  line  regulation 
IS  better  than  1%,  the  ripple 
and  noise  less  than  20  mV  at 

Cbntwued  on  pa^  51 


Astrolite  type  436B  tieadset. 


CSC  Design  Mate  1  circuit  designer. 
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/M4DIS0N  BIG 
SIGNM.  BUYS 

OMNI -J  2-meter  mobile  or 
portable  antenna.  2fB"^  thread,  B-dBgain 
{1.5-dB  gain  over  conventional  5/8-wave 
mobile  whip  antenna f.  $29.95;  450  MH^ 
$27.95.  Guaranteed  results. 

BtRO  43  WATTMETERS  PLUS  SLUGS 
IN  STOCK.        PREPAID  FREiGHT 

MIDLAND  23-136  dual  meter  reads 
SWR  and  relative  pow&r-  Handles  1  kW 
from  3^150  MHi.    ..,,,.,„„,,.,„  S21.95 

Bencher  keyer  paddtes     $39,95 
Chrome  Model     $49.95 
Yaesu  FT901  DM  Gall  for  quote 
Teletower  crank  up  masts; 

40'  w/breakover     $299.00 
55*  wmreakover     $399,00 

VHF    SPECIALS:    Kenwood    TS    700S 

List  ..  .$729 ,..  Call  for  quote 

KLM:   Antennas,     Linears.     Accessories 

All  In  Stock  -  FREE  balun  w/2 

meter  base  antenna. 

JANEL  PREAMPS-    In  Stock, 


Technical  Books  (ARflU  AM  ECO,  Sams, 
Tab,  Rider,  etc.) 


HAM  X  ROTOR  (New  Model)  Turns  28 
sq,  H*  of  antervia  List  ...  S325  Order 

Now Your  Price—  $249.00 

CDEHAM3  $129.00 

SWAN  METERS:   WM  6200  VHF  Watt- 
meter $49.95;  SWR  3  Mobile  S9.95 
TELEX  HEADSETS:  In  Stock 

CETRON5728. $27.95  ea 

AOEL  nibbling  tool  $6.45;  punch  S3.50 
CABLE  5/32",  6-strand,  soft^rawn  guy 
cable.  For  ma^  or  light  tower,  Z4  foot. 
8EL0EN  COAX  CABLE:  3237  RGB 
2\4  ix,  8214  RGB  foam  25tf  ft.,  844S 
8-wife  rotor  cable  16^  ft.,  8210  72  ohm 
km  twinlead  S19/100  ft,,  8235  300  ohm 
kw  twinlead  $12/100  ft.,  Amphenol 
silver-plate  PL  259  59(^ea.  UG175  adapt- 
er 19^,  PL-258  dbl  female  $1.00, 

Times  W  foam  hardline    60(t  ft. 
Connectors ,,,•,•*  ,$15ea. 

NYLON    CORD     5000    ft.    +    per    roll 

$15.00 

BELDEN  14  gauge  copper  stranded  art- 

t«rina  wire S5.00/1 00  ft. 

BELDEN  9888  Double  Shie^  RG8 
Foam^irect  bury  -  100%  braid  39i/ft. 
22  gauge  plastic  covered  ant.  wire  for 
long  wire,  radials. ..........  $3*50/1000  ft. 

K ESTER  SOLDER  1  lb.  60/40,  .062 

£S-50 

Lflaifsr  —   Amateur  Test  Equip.  —  10% 

off  tist. 

Mallory  2-5A/1000PIV  epoxy  diode  19^ 
ea.  .001  MFD  20KV  CAP  ....*,.  $1 .95 

Bearcat  210  Scanner  $249.00. 

Call  for  quotes  ont 

Yaesu   FT  901  DM    Kenwood  TS520S 
FT  625  TS820S 

FT  225  Tn7400A 

All  in  sealed  cartons.  Call  for 
quotes  on  itdms  not  listed 

Special  Orders  Welcoma 
TERMS:  All  prk:es  FOB  Hoi^too.  Prices 
subject    to    change   without   notice.   All 

Items  Guaranteed,  Some  items  subject  to 
prior  sale,  Send  letterhead  for  Amateur 
dealers  price  list.  Texas  residents  add  5% 
tax.  Please  add  posta9e  estimate,  excess 
refunded. 
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ELECTRONICS  SUPPLY,  INC, 

1508  McKiimev  •  Houaton  TX  77002 

(713)  658-0268  •  Nit««  <713)  497-5683 


Amplivox 

headsets 

&  headphones 

Lots  of  firms  make  good  headsets. 
Amplivox  makes  good  headsets 
which  are  really  comfortabJe.  To  start 
out,  they  are  lighter  in  weight.  Then 
we  use  soft,  comfortable,  ear- 
enveloping  foam  cushions,  and  a 
padded  headband.  The  earphones 
and  microphone  adjust  to  any  head 
size  and  correctly  position  the  mike  to 
minimize  sibilant  sounds.  The  cable 
has  two  screened  mike  leads  to  elim- 
inate cross  talk. 

You  probably  have  seen  most  major 
network  TV  sportscasters  using  As- 
tro lite  headsets  for  play-by -play- 
that  probably  tells  you  something 
about  their  technical  perfomiance. 

Model  2636  B — double  phones— 200 
ohm  independently  wired,  close  talk- 
ing 400  ohm  dynamic  mike,  bifur- 
cated cable  for  separate  mike  and 
phone  plug        $121 

Model  2656  B  single  phone— 200 
ohm^lose  talking  400  ohm  dy- 
namic mike,  bifurcated  cable     $96 

Headphones 

Model  2630  B  independently  wired 

headphone — 200  ohm        $59 

All  sates  subject  to  ten-day  approvaf. 

T30 

Deaief  inguines  invited. 


-"•■J**  i  Hjriji 


Literature  on  request  from 

_^  Box  260.  Soulh  Salem.  U  Y  10590 

Tel:  914-763-8893 
TWX:  710-575-2600 


RESONATES  YOUR  TOWER 


ON  40,  AND   80   I 


\ 


v^ 


avaflibi*  for  160 
meters 


Emagine  using  your 
entife  tower  af*d  pre- 
sent bedm  sviiem  as  a 
complete  low  angle 
radiator  on  40  and  80 
meters.  It  ii  cwnmon 
knowtedge  that  a 
dipole  or  in  verted- vee 
mu5t  be  at  least  1/2 
wave  lenj^th  high  [120 
feet  high  on  BO 
meters!)  in  order  for  it 
to  be  a  low  angle 
radiator  But  your  ex- 
cstJng  tower,  if  fed 
with  the  Stuart  Elec- 
Ironics  TOtUCfl  TUnCH 
can  be  made  to  be  an 
optimum  low  angle 
radiator  on  40  and  80 
meters.     The     Stuart 


^^ 


TOtiICA  TUrtifi  can  be 

in^taEl^d  and  easily 
adjusted  tola  low  swr 
on  any  tower  no  mat- 
ter what  tne  size  or 
type  Tower  can  be 
grounded  I  or  not. 
Radial 5  not  necessary 
No  more  haywire  ap- 
pearance of  dH>oles 
and  IV '5  tven  your 
wife  will  loye  it.  The 
Stuart  TOUJCflTUnEH 
takes  up  virlually  no 


extra  spact^ 
ly  out; 


but  great- 
lie  r  f  o  r  m  s 


dfpoles  ani|  I'V's  at 
the  same  height  plus  it 
is  easilv  adfuslable 
from  grou  id  level. 
Start  making  better 
contacts  oi  the  40 
and  flO  meter  bands 
with  an  lantenna 
system  that  really  gets 
out  The]  Stuart 
TOUIEDTUnCA  will 
handle  500  Wtts  out 
put. 


i»  ^ 


\b' 


We  arr  m  confirfefit 
that  you  will  ttk«  it  (bat 
wfr  offer  J  30  day 
moriey  back  fuarantee 
if  you  are  in  any  v^av 
dis^tlt^fied  Prke  of 
$129.95  includes  shipp- 
ing in  continental 
'rrited  States. 

STUART\  ELECTRONICS 

sra  KENiiEDT  no. 

AKIIIIH.  OHIH  44305 
(2161  79a-9431 
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Richard  Stlebel  W6APZ 
840  Talisman  Urive 
PSaloAJto   CA  9450Z 


A  Keyer? 


Who  Needs  Another  Keyer? 


would  you  believe  a  $2  keyer? 


With  a  total  parts  cost 
of  less  than  two 
dollars  and  two  evening? 
worth  of  spare  limep  1  built 
the  squeeze  key  shown  in 
Photo  A,  For  those  un- 
familiaf  with  this  area  of  CW, 
as  t  was  until  recently,  a 
squeeze  key  can  be  used,  like 


any  other  paddle,  with  most 
keyers,  but  it  has  the  advan* 
tage  that  many  letters  and 
punctuation  marks  can  be 
formed  with  less  effort  by 
gently  squeezing  the  paddles 
together.  The  work  in  sending 
CW  with  a  squeeze  key  is 
performed  by  the  thumb  and 


first  finger.  Compare  that 
minor  motion  to  the  recom- 
mended way  of  sending  CW 
with  a  straight  key  or  with 
the  hand  movement  required 
when  using  a  bug-  Good  CW 
is  not  only  easier  to  send  with 
this  squeeze  key»  but  it  can 
be  fun.   If  I,  who  have  op- 


Photo  A,  Two-dollar  squeeze  key* 


era  ted  only  on  phone  for  the 
past  twenty  years,  feel  CW 
can  be  lijn  with  a  squeeze 
key,  there  is  a  good  chance 
that  you,  too,  will  enjoy  it. 

My  desire  to  obtain  my 
Extra  class  license  motivated 
me  to  begin  studying  CW 
again,  and  I'd  never  really 
liked  CW-  The  idea  that 
sending  CW  might  be  easier 
with  a  keyer  was  sufficient 
motivation  for  me  to  build 
the  Ace u- Keyer,*  The  keyer 
worked  well  when  I  touched 
the  dot  or  dash  wire  to 
ground,  but  1  found  that  a 
clumsy  way  to  send  code. 
Not  being  interested  in  CW  as 
an  operating  mode,  1  did  not 
want  to  invest  $20  to  $40  in 
a  paddle.  Yet  I  needed  some- 
thing to  make  my  keyer 
work,  so  1  could  get  my  Extra 
class  ticket.  This  article  de- 
scribes  how  easily  and  in- 
expensively I  solved  the  prob- 
lem. Drawings  and  photos  are 
included  so  you  can  dupli- 
cate this  squeeze  key.  Instruc- 
tions  are  provided  on  how  lo 
adjust  the  travel  and  tension 
of  the  key.  The  last  section 
contains  many  possible 
modifications  that  you  can 
make  to  this  basic  squeeze 
key  to  tailor  it  to  your  sta- 
tion and  your  desires. 

Criteria 

The  photographs  of  the 
finished  key  give  a  good  indi- 
cation of  how  I  applied  my 
basic  criteria  for  building  this 
key: 

1,  Simple  approach; 
Z  Readily  available  materials; 
3,  Inexpensive. 

When  I  realized  that  a 
good  squeeze  key  requires 
very  little  movement  of  the 
paddles  when  properly  ad- 
justed, it  followed  that  there 
would  be  little  wear  on  the 
moving  parts.  To  me  this 
meant  that  machined  pivots 
or  bearings  were  not  needed. 
Wood,  screws,  and  bolts 
should  work  fine.  What  could 
be  simpler? 

Materials 

The  materials  consist  of 
common    6-32,    10-32,    and 

•"The     WB4VVF     Accu-Keyer/' 
QST,  August,  1973,  p.  19. 
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Fig.  h  Base^  bottom  view. 


%-20  hardware.  For  a  base,  I 
used  a  lYi''  by  SVi"  by  3/4" 
block  Df  softwood.  Hard- 
wood might  be  more  durable, 
but  almost  anything  you  can 
find  in  the  scrap  box  at  your 
local  lumber  yard  will  do. 
The  required  piece  could  even 
be  cut  from  the  end  of  a 
discarded  orange  crate. 

The  paddles  were  built 
from  W*  diameter  hardwood 
dowel  rod,  which  I  bought  al 
my  local  hardware  store  for 

39^  for  a  three-foot  length. 
As  only  eight  inches  are 
needed,  you  can  save  some 

money  by  sharing  the  dowel 
with  other  hams  who  are 
interested  in  building  this 
project*. 

My  original  plan  for  the 
paddle  travel  adjust  brackets 
was  to  use  small  wood  blocks 
for  these  also.  They  were  to 
be  screwed  down  to  the  base 
with  a  horizontal  hoSe  drilled 
through  for  the  10-32  adjust 
screws.  As  I  reached  that 
phase  of  the  project,  a  few 
1/16"  thick  aluminum  scraps 
left  from  a  panel  cutout 
caught  my  eye.  For  me,  these 
were  simpler  to  use  than  the 
wood,  so  the  aluminum 
scraps  were  used. 

The  tension  adjust  spring 
came  from  a  discarded  ball- 
point pen.  It  is  the  spring  that 
makes  the  point  retract  when 
you  push  on  the  top  of  the 
pen.  Unscrew  the  pen  in  the 
center  and  remove  the  empty 
cartridge*  Usually  the  spring 
will  come  out^  adhering  to 
the  cartridge  near  the  point 
end.  I  routinely  remove  this 
spring  and  put  it  in  my  mis- 
cellaneous hardware  box  be- 


fore   throwing  away   a   used 
pen* 

Parts  Construciton 

Once  I  had  assembled  the 
material,  1  began  making  the 
parts  for  the  squeeze  key. 
Base 

I  began  by  drilling  the  two 
9/64**  ht>tes  in  the  base  for 
the  two  paddle  supports. 
These  should  be  fust  smaller 
than  the  screw  diameter,  so 
the  6-32  hardware  will  fit 
snugly.  This  helps  keep  the 
paddles  firmly  in  position. 
Then  I  drilled  the  three  5/32" 
holes  for  the  dot,  dash,  and 
ground    terminals,   I   strongly 


T 


r 


fA-t^  SCREW 


I    Si's 


sme  ^tEW 


Fig,  3,  %'20  hex-head  screw  modtflcatlon  for  ground  post 


recommend  using  a  vise  to 
hold  the  wood  block  prior  to 
drilling  the  15/64"  hole.  Use 
a  piece  of  cardboard  on  each 
side  of  the  base  to  prevent 
the  vise  jaw  from  marking  the 
wood.  Clamping  the  wood 
wilt  prevent  nicked  fingers  if 
the  drill  bit  snags  on  the 
wood  and  the  wood  base 
spins  out  of  your  hands.  It 
takes  a  few  minutes  more  to 
secure     the     block     before 


drilling,  but  my  experience 
{and  sore  fingers)  attest  to 
the  wisdom  of  using  a  vise  or 
clamp  for  drilling  large  holes 
in  small  pieces  of  material. 

On  the  top  side  of  the 
base,  !  drilled  two  5/64'* 
holes  at  location  A,  Va  inch 
into  the  block,  to  make 
starter  holes  Tor  the  wood 
screws  that  hold  the  travel 
adjust  brackets.  To  permit 
the    key    to  sit   flat  on   my 


Pfioto  B,  Left  side  i^iew  of  squeeze  key. 
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/7ff,  5.  Armrest. 


operating  desk,  I  countersunk 
holes  for  the  lA-20  nut  and 
6-32  screw  heads.  See  Fig,  1 
for  the  deuil  of  the  base 
bottonn.  For  the  same  reason, 
1  made  a  groove  down  the 
bottom  center  of  the  base  for 
the  ground  wire. 
Paddles 

The  paddles  were  the  next 
part  1  made,  I  cut  a  four-inch 
length    of    dowel    for    each 


paddle.  Gently  clampi  ihe 
dowel  in  a  vise  (again  using 
cardboard  to  protect  the 
dowel),  !  drilled  the  9/64" 
main  support  hole.  By  ro- 
taling  the  dowel  90° »  I  was 
able  to  drill  the  5/32"  hole 
for  the  contact  screw  and  the 
3/16"  diameter  by  1/8"  deep 
hole  for  the  tension  spring. 
Note  that  the  diameter  of  the 
hole  for  the  spring  might  have 


to  be  adjusted,  depending  on 
the  exact  dimensions  of  the 
spring  you  use.  Usfng  a  cop- 
ing saw,  I  cut  away  approxi- 
mately 2/3  of  the  dowel  for  a 
I"  length,  as  shown  in  Fig.  2, 
to  form  the  paddle  handle. 
The  two  paddles  are  identical^ 
but,  when  making  the  right 
paddle,  put  the  optional  flat 
on  the  bottom  so  when  the 
paddtcs  are  assembled  {Photo 
A),  both  flats  will  be  on  top. 

Ground  Post 

The  ground  post  Is  made 
from  a  %-20  hex-head  screw. 
t  used  a  hacksaw  to  cut  the 
head  as  shown  in  Fig.  3  and 
filed  both  sides  smooth.  To 
hold  the  screw  during  cutting, 
I  ran  two  nuts  part  way  up  on 
the  screw  and  snugged  them 
up  to  prevent  the  screw  from 
turning.  Then  I  clamped  the 
jaws  of  the  vise  around  the 
nuts  while  I  sawed  and  filed 
the  top* 
Paddle  Travel  Adjust  Brackets 

The  paddle  travel  adjust 
brackets  require  only  two 
holes:  one  hole  for  mounting 
and  one  hole  that  just  passes 
the  10*32  adjustment  screw. 
These  holes  are  easier  to  drill 
while  the  aluminum  is  flat.  I 
bent  the  aluminum  in  a  vise 
by  tapping  gently  with  a  ham- 
mer until  the  desired  90^ 
angle  resulted.  As  you  can  see 


Photo  C  Bottom  view  of  base. 


from  a  close  look  at  the 
photographs,  a  sharp  90° 
bend  is  not  required,  {Se^ 
Fig.  4,)  It  is  desirable  that  the 
10-32  screws  hit  the  center  of 
each  paddle,  but  even  1/16*' 
off  center  fs  not  cnticaL 
Armrest 

Not  wanting  to  commit 
myself  to  screwing  down  the 
paddle  to  my  operating  desk, 
I  opted  to  make  an  armrest  to 
keep  the  base  in  place  while 
sending.  I  used  a  piece  of  %" 
plywood  for  the  armrest,  but 
a  Side  slat  from  an  orange 
crate  sanded  smooth  would 
work  welL  Scrounge  one 
from  your  friendly  super- 
market Adjust  the  length  to 
fit  your  arm.  About  two  and 
one-half  inches  longer  than 
the  distance  from  the  tip  of 
your  center  finger  to  your 
elbow  would  be  ideal  1  used 
a  shorter  boards  as  the  wrist  is 
virtually  motionless,  but  I 
believe  that  a  board  ex- 
tending to  the  elbow  would 
add  greater  stability.  A  three- 
inch  width  for  the  armrest 
worked  well  for  me,  but,  if 
your  arms  are  large,  a  four- 
inch  width  might  be  more 
comfortable.  Fig.  5  shows  my 
armrest. 
Key  Height  Adjust  Block 

To  adjust  the  height  of  the 
paddle  handles  above  the 
desk,  I  used  a  IVi'  length  of 
an  ordinary  hexagonal  wood 
pencil.  This  was  easily  cut  off 
with  a  coping  saw  and  still 
left  about  4/2"  of  pencil^ 
which  I  used  for  copying 
code.  Several  pieces  of  card- 
board were  used  between  the 
base  and  armrest  for  addi- 
tional support.  See  the  side 
view  photograph  [Photo  B). 
Assembly  of  the  Squeeze  Key 

With  all  the  parts  made, 
the  first  thing  I  assembled 
was  the  14-20  screw  ground 
post-  This  was  threaded  Into 
the  hole,  which  I'd  inten- 
tionally made  just  smaller 
than  the  screw,  so  it  would 
bite  the  wood.  Strip  the  ends 
of  a  four-inch  length  of  #20 
stranded  wire,  and  wrap  it 
around  the  bottom  of  the 
screw  prior  to  putting  the  nut 
on  the  bottom.  Run  the  nut 
up  snugly  into  the  counter- 
sunk hole,  but  be  careful  not 
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to  pull  the  screw  through  the 
wood.  Align  the  cut  screw 
head  as  shown  in  the  top  view 
photograph  (Photo  D). 

The  paddle  adjust  brackets 
are  more  easily  mounted  be- 
fore the  paddles  are  mounted, 
t  secured  them  in  place,  using 
one  14"-long  wood  screw 
(with  large  head)  for  each 
bracket  The  use  of  only  one 
screw  per  bracket  provides  a 
fine  adjustment  of  paddle 
travel,  as  will  be  discussed 
later.  See  Fig.  6, 

The  center  binding  post 
screw  is  assembled  next,  I 
dressed  the  ground  wire  from 
the  14-20  screw  in  the  groove 
on  the  bottom  side  of  the 
base.  After  inserting  the  6-32 
X  1 "  screw  through  the  center 
hole  B  of  Fig.  1,  I  wrapped 
the  other  bare  end  of  the 
ground  wire  around  the  head 
of  the  screw  used  as  the 
ground  binding  post,  A  nut 
on  the  top  side  of  the  base 
secured  the  screw  in  place. 

Attach  a  6-32  X  3/4" 
screw  to  each  paddle  with  a 
single  6-32  nut.  These  are  the 
dot-dash  contacts*  The  screw 
head  should  be  positioned  to- 
ward the  center  of  the  paddle 
to  contact  the  Va-IO  ground 
post  Cut  two  four^nch 
lengths  of  #20  stranded  wirej 
and  wrap  the  bare  end  of 
each  wire  around  the  6-32 
dot-dash  contact  screws  pro- 
truding from  the  nut.  Secure 
this  wire  with  a  second  6-32 
nut  on  each  paddle.  Mount 
each  paddle  to  the  base,  as 
shown  in  Fig.  7.  The  nuts  on 
each  side  of  the  base  secure 
the  screw  in  a  vertical  posi- 
tion. The  extra  nuts  and 
washer  under  the  paddle  are 
used  as  spacers.  Adjust  the 
height  of  the  paddles  so  that 
the  dot-dash  contact  screw 
heads  hit  the  flattened  head 
of   the    VS-20  center  ground 

post. 

TTie  10-32  X  3/4*'  screws 

are  mounted  as  shown  in  the 

detail  of  Fig.  6.  These  screws 

must   be  loose  to  allow  the 

paddles  to  separate  for  inser* 

tion  of  the  tension  spring.  1 

cut    off   and    discarded    the 

tightly  coiled  ends  of  the  pen 

spring.  The  remaining  part  of 

the  spring  is  space  wound.  1 


inserted  one  end  of  the  spring 
into  one  tension  spring  hole 
in  the  paddle.  By  compressing 
the  spring  to  one  side  using  a 
small  screwdriver,  1  was  able 
to  slip  the  second  end  into 
the  tension  spring  hole  of  the 
other  paddle.  I  then  used  a 
pair  of  pliers  in  one  hand  and 
a  needle-nose  pliers  in  the 
other  to  clamp  the  1 0-32  nuts 
on  either  side  of  the  paddle 
adjust  brackets.  For  initial 
adjustment  of  the  10-32 
travel  adjust  screws,  I  would 
suggest  allowing  1/16"  be- 
tween the  paddie  contact 
screw  and  the  center  ground 
post. 

Mounting  of  the  dot-dash 
binding  posts  is  next.  If  an 
armrest  board  is  used,  these 
6-32  X  1!4"  screws  should  be 
inserted  through  the  armrest 
and  then  through  the  base. 
The  bare  end  of  the  wire 
from  each  paddle  dot-dash 
contact  shoLfId  be  wrapped 
around  the  screw,  and  then 
the  first  nut  (see  Fig.  7) 
should  be  tightened  down, 
sandwiching  the  wire  between 
the  nut  and  the  top  of  the 
base.  Be  sure  to  leave  slack  in 
this  wire  to  allow  the  paddles 
to  move  freely.  The  second 
nut  is  used  to  connect  the 
wires  from  the  keyer  to  the 
squeeze  key,  I  used  a  hexa- 
gonal pencil  between  the  base 
and  the  armrest  to  attain  the 
desired  angle  to  suit  my  hand. 
These  binding  post  screws 
adequately  sandwich  the 
pencil  in  place,  so  no  glue  is 
necessary.  If  an  armrest  board 
is  not  used,  assembly  of  the 
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main  support  screw  detaH, 


dot-dash  binding  posts  is 
identical  to  that  described 
above,  except  the  one  thick- 
ness of  the  armrest  board  is 
eliminated.  In  this  case, 
binding  post  screws  that  are 
Vi*  shorter  than  shown  could 
be  used. 

Adjustment 

Prior  to  adjusting  the 
squeeze  key,  run  wires  from 
the  binding  posts  on  the  base 
to  your  keyer.  This  will  per- 
mit  you  to  try  out  the  key 
and  get  the  feel  of  sending 
with  this  type  of  key.  Even  if 
you  have  never  used  a  paddle 


before,  whatever  does  not 
feel  comfortable  will  soon  be- 
come  obvious.  There  are 
three  basic  adjustments  that 
can  be  made  to  tailor  this  key 
to  your  fist: 

1,  Angle  of  the  key  base  to 
the  horizontal  (i.e.,  height  of 
paddle  handles); 

2,  Dot  and  dash  paddle  travel; 

3,  Paddle  tension. 

The  angle  that  sets  the 
paddle  handles  in  the  best 
position  for  your  fist  cr\^  be 
found  by  loosening  the  dot- 
dash  binding  posts  and 
changing  the  position  of  the 
pencil  backwards  or  forwards. 


Photo  D,  Top  i^iew  showing  key  and  full  armrest  rest 
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If  you  prefer  the  paddle 
handles  to  be  low,  the  pencil 
may  be  eliminated. 

Paddle  travel  has  two  ad- 
justments per  paddle.  These 
interact  to  some  degree  with 
spring  tension*  I  found  that 
when  I  reduced  the  paddle 
travel  I  the  tension  had  to  be 
lowered  also.  The  obvious 
adjustment  is  the  10-32 
screws.  After  loosening  the 
nut  closest  to  the  paddle  with 
a  tong-nosed  pliers,  a  screw- 
driver can  be  used  to  run  the 
screw  in  or  out  as  needed. 
You  can  obtain  a  finer  adjust- 
ment by  pivoting  the  dash 
paddle  adjust  bracket  clock- 
wise about  its  mounting 
screw.  This  makes  the  edge  of 
the  10-32  screw  hit  the 
paddle  and  closes  the  gap. 
The  dot  paddle  adjust  bracket 
can  be  pivoted  counterclock- 
wise to  close  the  gap. 

Paddle  tension  adjustment 
is  simple  but  irreversible.  It 
consists  of  removing  the 
spring  and  clipping  off  a  tyrn 
or  two  with  wire  cutters  and 
replacing  the  spring*  This 
process  is  repeated  along  with 
the  paddle  travel  adjustment 
until  the  desired  feel  is  ob- 


tained. The  irreversibility  of 
this  adjustment  Is  compen- 
sated for  by  the  zero  cost  of 
the  pen  springs.  If  one  spring 
is  cut  too  short,  the  next  one 
can  be  made  a  bit  longer.  You 
could  keep  two  or  three 
spring  lengths  on  hand  if  you 
wish  to  change  the  paddle 
tension,  such  as  for  a  large 
change  in  sending  speed. 

Key    Improvements   Possible 

The  approach  I  have  used 
in  building  this  key  probably 
qualifies  as  the  simplest, 
which  satisfies  my  present 
needs  for  building  up  my 
code  speed.  With  more  time 
and  a  little  more  cost,  it  is 
possible  to  add  improvements 
to  this  key  which  might 
better  meet  your  needs. 

You  could  make  the  key 
look  more  professional  by 
eliminating  the  armrest 
board.  A  lead  block  could  be 
epoxied  or  screwed  to  the 
wood  base  to  add  weight  and 
keep  the  key  in  one  place- 
Holes  could  then  be  drilled 
and  tapped  for  rubber  or 
other  nonskid  feet,  which 
would  add  stability.  The  lead 
and  choice  of  feet  size  could 


be  used  to  raise  the  key  to 
the  desired  height  for  con- 
venient keying*  Be  sure  to 
add  a  layer  of  insulation 
between  the  wood  base  and 
the  lead  so  as  not  to  short  out 
the  contacts-  A  sheet  of  card* 
board,  cloth,  or  felt  would  be 
adequate  for  the  low  voltages 
found  in  most  keyers. 

To  make  paddle  travel  ad- 
justment easier,  one  10-32 
nut  could  be  epoxied  to  each 
adjust  bracket.  This  would 
prevent  unwanted  screw 
movement  during  the  adiust- 
ment  process  and  would 
probably  eliminate  the  need 
for  a  lock  nut  for  home  sta* 
tion  use. 

You  could  add  a  tension 
adjustment  screw  to  eliminate 
trimming  the  length  of  the 
spring  to  secure  the  desired 
tension.  One  tension  spring 
hole,  say  in  the  left  paddle, 
should  be  built  normally  as 
described.  The  right  paddle 
can  be  drilled  as  shown  in  the 
sketch  of  Fig.  8.  The  depth  of 
this  hole  should  exceed  the 
thickness  of  the  two  nuts  by 
1/16",  Drill  a  hole  hori- 
zontally to  provide  a  snug  fit 
for  a  440  screw.  One  thin 
nut,  #1  in  Fig.  8,  should  be 
epoxied  in  the  9/32"  hole, 
keeping  the  epoxy  out  of  the 
threads.  When  dry,  run  a 
second  nut,  #2  tn  Fig.  8,  up 
on  the  4-40  screw.  Then  the 
screw  can  be  threaded 
through  the  hole^  nut  #1,  and 
nut  #3,  With  1/16"  to  1/8" 
of  the  end  of  the  screw  pro- 
truding beyond  nut  #3, 
epoxy  the  nut  in  place  on  the 
screw.  With  this  improve- 
ment, the  left  end  of  the 
spring  goes  into  the  tension 
spring  hole  in  the  left  paddle, 
but  the  right  end  slips  over 
the  end  of  the  screw.  To 
adjust  the  tension,  simply 
loosen  nut  #2  (the  lock  nut) 
and  turn  the  screw  in  to 
increase  tension  or  out  to 
reduce  tension.  When  the  de* 
sired  tension  is  achieved, 
tighten  the  lock  nut. 

The  first  reaction  of  our 
South  Peninsula  Amateur 
Radio  Klub  (SPARK)  Exua 
class  study  group  was,  **Did 
you  build  it  out  of  clothes- 
pins?" This  was  the  inspira- 


tion for  a  possible  variation 
on  the  design.  A  wooden 
clothespin  could  be  cut  in 
half  to  make  the  two  paddles. 
A  similar  and  possibly  easier 
approach  would  be  to  use  a 
plastic  clothespin.  Using  a 
pliers,  the  center  spring  could 
be  removed,  leaving  two 
plastic  pieces  for  the  paddles. 
A  less  expensive  material  for 
the  paddles  would  be  difficult 
to  find! 

If  you  prefer  the  feel  of 
plastic  to  wood,  round  or 
oval  plastic  paddle  handles 
could  be  added  to  the  wood 
dowel  paddles.  An  empty 
Scotch  tape  dispenser  is  an 
inexpensive  source  of  ma- 
terial, or  you  could  buy  1/8" 
thick  lucite.  Cut  the  plastic  to 
the  size  and  shape  you  wish, 
and  sand  the  edges.  Instead  of 
cutting  the  dowel  handles  as 
shown,  the  ends  of  the 
dowels  couid  be  slotted  to 
accept  the  thin  plastic  pieces. 
Predrill  clearance  holes  in  the 
plastic  and  secure  the  pieces 
in  place  with  small  wood 
screws.  If  you  wish  to  have 
the  paddle  handles  closer  to- 
gether, reverse  the  flat  side  on 
the  dowel  paddles,  as  shown 
in  Fig.  9. 

You  can  improve  the 
appearance  of  the  key  by 
carefully  sanding  and  varnish- 
ing the  wood  parts.  This 
would  also  help  keep  the  key 
looking  clean  and  new.  The 
varnish  should  be  applied  to 
the  bare  wood  parts;  youMt 
want  to  avoid  getting  the 
varnish  on  a  key  contact  or  in 
adjustment  screw  threads* 

Summary 

This  article  has  described 
how  I  built  a  simple  but 
effective  squeeze  key  in 
approximately  six  hours  for 
less  than  two  dollars  in 
materials  that  were  readily 
available,  I  have  really  en- 
joyed using  this  key.  I  get  a 
kick  out  of  the  Idea  that 
something  so  simple  that  I 
made  can  be  so  useful.  Even 
if  you  have  a  squeeze  key  for 
the  home  station,  this  key  is 
so  easy  to  build  that  you 
could  make  it  and  use  It  for 
your  portable  or  field  day 
rig-  ■ 
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Normal  picture.  Use  this  normal  picture  for  comparison  with 
the  other  pictures  shown  in  this  series. 
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FCC  RFI  Report 


curing  radio  and  TVI 


During  the  past  few 
years,  tremendous 
advances  have  been  made  In 
the  field  of  radio  and  tele- 
vision communtcations. 
Communicatioris  by  radio 
and  television  from  any  point 
on  the  Earth,  and  sometimes 
from  points  beyond  the 
Earth,  have  now  become 
commonplace.  In  recent 
years,  the  growth  of  two-way 
radio,  permitting  personal 
communications  from  motor 
vehicles  and  homes,  has  been 
explosive. 

These  advances  in  com- 
miinication  technology  are 
not   without    problems.  The 


radio  frequency  spectrum  is 

becoming  crowded,  and  inter- 
ference problems,  due  to  a 
tack  of  compatibility  between 
the  different  radio  systems, 
are  becoming  widespread. 
This  is  evidenced  by  the 
thousands  of  complaints  of 
interference  to  home  elec- 
tronic entertainment  equip- 
ment (television,  stereoj 
electronic  organ,  telephone, 
tape  recorder  and  other  audio 
equipment)  received  by  the 
Federal  Communications 
Commission  (FCC)  each  year- 
Most  of  these  interference 
problems  can  be  traced  to 
one  or  more  of  the  following 


Normal  picture.  Use  this  normal  picture  for  comparison  with 

the  other  pictures  shown  in  this  series. 
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Radio  tro  mm  liter  interference.  This  is  what  your  picture  looks 
like  when  it  is  picking  up  the  transmission  of  CB,  amateur, 
police,  or  other  radio  transmitters.  It  will  normally  affect  VHF 
channels  only.  You  may  notice  that  the  interference  pattern 
changes  or  moves  as  the  radio  transmitter  operator  talks.  Do 
not  confuse  this  interference  with  a  horizon ta!  control 
problem. 


Horizontal  control  problem.  When  your  set  requires  adjust* 
nient  of  the  horizontal  hold  control  or  replacement  of  a  bad 
tube  or  component,  the  above  pattern  will  appear  on  your  TV 
picture.  The  sounds  if  affected j  may  contain  a  high  pitch  tone. 
To  eliminate,  simply  adjust  your  horizontal  hold  control  or 
call  your  service  representative  to  replace  the  bad  tube  or 
compotienL 


factors: 

1.  Characteristics  of  the 
receiving  system^  e.g.,  tele- 
vision receiver  or  antenna 
systems  design  and  installa- 
tion. 

2.  Environment  of  the 
receiving  system,  e,g.,  dis- 
tance from  television  trans- 
mitter and  intervening  terrain 
or  presence  of  nearby  radio 
transmitter* 


3-  Characteristics  of  radio 
frequency  generating  devices, 
e*g.,  Citizens  Band  (CB)  radio 
transmitters    or  other   radio 

transmitters. 

4,  IVacticas  of  radio  trans- 
mitter operator,  e,g.,  CB  user 
operating  an  illegal  overpower 
transmitter  or  amplifier. 

The  control  of  some  of  the 
above   factors  ts  within   the 


Electrical  interference.  This  is  what  your  television  picture 
looks  like  when  your  set  Is  reacting  to  any  of  tiie  following 
devices  operated  in  or  near  your  home:  hair  dryers,  electric 
shavers,  mixers,  blenders,  power  saws^  vehicle  ignition  systems, 
and  other  similar  devices.  When  this  type  of  interference  Is 
occurring,  you  may  also  hear  a  sizzling  or  buzzing  sound  along 
with  the  sound  of  the  TV  program.  Do  not  confuse  this 
interference  with  a  poor  TV  signaL 


jurisdiction  of  the  Federal 
Commu  nicattons  Com* 
mission.  For  example,  the 
Commission  has  technical 
standards  for  radio  trans- 
mitting devices  such  as  CB 
transmitters;  these  technical 
standards  were  strengthened 
by  the  Commission,  effective 


January  1,  T977,  Also,  the 
Commission  has  rules  con- 
cerning the  way  in  which 
radio     transmitters     are 

operated. 

Obviously,  control  of 
some  of  the  above  factors  is 
not  within  the  (urisdiction  of 
the  Commission,  The  quality 


Poor  TV  signal.  This  is  the  type  of  television  picture  you  will 
be  receiving  if  you  are  far  away  from  the  TV  transmitter  site 
or  If  there  is  a  building  or  mountain  between  you  and  the  TV 
station,  A  defective  antenna^  improper  antenna  orientation,  or 
disconnected  or  broken  lead-in  wire  may  also  cause  this 
problem.  The  sound  of  your  TV  usually  will  not  be  affected 
unless  the  TV  signal  is  extremely  weak.  You  can  improve  the 
quality  of  the  signal  by  Installing  a  higher  antenna,  using  a 
directional  antenna  or  a  signal  amplifier,  or  repairing  the 
lead-in  wire.  Check  with  your  TV  sales  and  service  represent 
tative  on  antenna  systems  available. 
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of  the  television  signal  re- 
ceived at  your  home  Is  one 
such  factor,  because  such 
quality  is  most  often  in* 
fluenced  by  the  distance  you 
live  from  the  television 
station  and  the  intervening 
terrain.  Also,  the  Commission 
has  no  standards  for  the 
design  and  installation  of  tele- 
vision receivers  and  associated 
antenna  systems.  As  you  will 
find  in  this  article,  many 
interference  problems  can  be 
corrected  by  modification 
and  improvement  of  the  tele- 
vision receiving  systems. 

The  purpose  of  this  article 
is  to  help  you  identify  and 
resolve  interference  problems 

which  you  can  correct.  By 
reading  it,  you  will  discover 
that  identifying  and  resolving 
interference  can  be  an  inter- 
esting challenge.  You  will  not 
only  be  doing  your  own 
detective  work  in  locating  the 
source^  but  you  also  will  be 
resolving  the  problem  by 
following  the  suggestions 
contained  in  the  **Home 
Remedies"  section. 

As  you  begin  to  idenitfy 
the  type  of  interference  you 
are  experiencing,  keep  in 
mind  that  not  only  must  your 
equipment  be  able  to  receive 
and  amplify  the  desired 
signal,  but  it  also  must  reject 
all  unwanted  signals  and 
noise.  This  means  that,  even 
[f  the  equipment  allegedly 
causing  the  interference  is 
being  property  operated,  It  is 
still  possible  to  experience 
interference, 

If  you  have  followed  the 
home  remedies  suggested,  and 
the  interference  continues, 
you  may  want  to  contact 
your  service  representative 
for  assistance.  When  you 
contact  your  service  represen- 
tative, we  suggest  that  you 
provide  that  person  with  a 
copy  of  the  Service  Represen- 
tatives  section  of  this  article. 
This  section  has  been  de- 
signed specifically  for  a  tech- 
nician's use.  There  is  also  a 
section  directed  to  the  radio 
operator  which  you  may  wish 
to  show  to  the  operator  of 
the  radio  transmitter  that  is 
allegedly    causing  you    inter- 


ference- 

If  you  fmdj  after  following 

the  guidelines  for  resolving 
interference  that  are  provided 
in  this  article,  that  you  still 
are  experiencing  interference 
problems,  you  may  want  to 
contact  one  of  the  Sources 
for  Assistance  listed  in  Ap- 
pendix A, 

We  hope  this  article  will 
serve  as  a  useful  tool  in  help- 
ing you  to  resolve  your  inter- 
ference problem. 

Caution:     To    avoid    the 

possibility  of  a  shock  hazard, 
fire,  or  violation  of  your 
equipment  warranty,  any 
internal  modifications  of 
your  equipment  should  be 
done  only  by  a  qualified  ser- 
vice representative. 

IDENTIFYING 
INTERFERENCE 
TO  TELEVISION 

See  photos. 

HOME  REMEDIES  FOR 

RESOLVING  RADIO 

TRANSMITTER  TV 

INTERFERENCE 

Install ing  A  High  Pass  Filter 

There  are  no  set  pro- 
cedures for  eliminating  tele- 
vision interference  —  it  is  a 
matter  of  eliminating  the 
most  likely  sources  of  inter- 
ference a  step  at  a  time.  The 
first  step  is  to  install  an  inex- 
pensive high  pass  filter  on  the 
back  of  your  TV  set  In 
making  this  installation, 
follow  these  procedures: 

1.  Determine  the  type  of 
antenna  wire  that  is  con- 
nected to  your  TV  set.  There 
are  two  possibiEities: 

Coaxial  cable  —  a  round 
lead-in  wire  which  requires  a 
filter  "impedance*'  of  75 
Ohms.  (See  Fig,  1  A.) 

Twin  lead  wire  —  a  flat 
wire  which  requires  a  filter 
"impedance  '  of  300  Ohms, 
(See  Fig.  IB.) 

2*  Purchase  the  filter 
which  matches  the  type  of 
antenna  wire  coming  from 
your  set.  The  'Impedance" 
information  mentioned  above 
will  be  on  the  filter  labeL  Do 
not  use  a  combination  of 
twin  lead  and  coaxial  cable 
without     proper     matching 


Normal  picture.  Use  this  normal  picture  for  comparison  with 
the  other  pictures  shown  In  tiris  series. 


transformers  (often  called 
baluns)p  Filters  are  available 
in  most  stores  that  sell  or 
repair  television  sets.  Fig,  2 
provides  a  small  example  of 
what  high  pass  filters  look 
like. 

3,  Carefully  read  the 
instructions  that  are  provided 
With  the  filter.  You  will  be 
installing  the  filter  on  the 
back  of  your  TV  set,  as  near 
to  the  antenna  terminal  as 
possible*  The  antenna 
terminal  and  the  filter 
terminal  will  look  like  either 
Fig,  lA  or  IB,  depending 
upon  the  type  of  wire  you  are 
using  ~  coaxial  or  twin  lead. 

4.  If  you  are  on  a  cable 
system,  you  may  still  install 
the     filter    at    the    antenna 


terminal.  However,  if  the 
interference  continues, 
contact  the  cable  company 
repair  service  for  assistance. 
Do  not  attempt  to  modify 
the  cable  system  yourself. 

5-  The  following  informa- 
tion   on   installing  the   filter 
should  answer  any  additional 
questions  you  may  have, 
a-     Disconnect     the 
antenna  wire  {twin  lead 
or    coaxial)    from    the 
television    set    antenna 
terminals. 

b.  Connect  the  wire 
from  the  antenna  to  the 
input  terminals  of  the 
filter. 

c.  For  twin  lead  wire, 
connect  a  very  short 
(1"    to    2")    "jumper" 


Normal  picture.  Use  this  normal  picture  for  comparison  with 
the  other  pictures  shown  in  this  series. 
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FM  imerfereace.  Interference  from  a  nearby  FM  broadcast 
station  wiff  cause  this  type  of  pattern  to  appear  on  your  TV 
screen.  A /though  it  normally  will  affect  TV  channel  6  only, 
one  additional  channel  in  the  channel  2'13  series  may 
occasionally  be  affected.  It  sometimes  affects  txyth  the  picture 
and  sound  of  your  set.  Note  that  the  interference  pattern  may 
change  or  vary  with  the  sound  of  the  FM  broadcast  station 
program^  not  the  sourfd  of  the  TV  program.  Do  not  confuse 
this  interference  with  a  fine  tuning  prob/em. 


Fine  tuning  problem.  This  is  the  type  of  pattern  which  wiil 
appear  on  your  screen  if  the  fine  tuner  of  the  TV  set  is  not 
properly  adjusted,  A /though  it  looks  similar  to  FM  inter- 
ference, you  will  note  that  the  pattern  changes  with  the  sound 
of  the  TV  program.  Readjust  the  fine  tuning  control  of  the  TV 
set  to  eliminate  the  problem. 


wire  from  the  antenna 
input  terminals  of  the 
set  to  the  filter  (see  Fig, 
3),  For  coaxral  cable,  it 
will     be    necessary    to 


obtain  a  jumper  cable 
that  has  the  proper  con- 
nectors already  in- 
stalled. (This  can  be 
purchased   at  the  time 


Co-channel  interference.  This  ft  the  type  of  pattern  which  will 
appear  on  your  screen  when  your  set  is  simu/taneous/y 
receiving  two  TV  signa/s.  Note  that  the  two  images  are 
different^  as  though  one  picture  has  been  p/aced  on  top  of  the 
other.  Co-channel  interference  is  due  to  either  atmospheric 
conditions  or  the  location  of  your  home  in  relation  to  the 
location  of  the  TV  stations.  If  the  problem  is  from  atmo^ 
spheric  conditions^  little  can  be  done  to  correct  it.  However^ 
the  problem  is  usually  temporary.  If  it  is  caused  by  the 
location  of  your  home  in  relation  to  the  location  of  the  TV 
stations^  use  of  a  highly  directional  antenna  may  help  to 
eliminate  the  problem.  Do  not  confuse  this  interference  with 
ghosting. 


you    buy    the    coaxial 

filter.) 

d.  Be  sure  that,  in  the 

case  of  twin  lead  wire, 
the  actual  wires  are 
making  contact  with 
the  terminats^  For 
coaxial  cable,  be  sure 
the  connector  plugj  are 


properly     installed    on 

the  coaxial  cable. 

e.    If     you     have     an 

amplifier  in  your  anten- 
na system,  you  should 
have  a  filter  ins  tailed 
ahead  of  the  amplifier 
and  another  filter  ahead 
of    the     TV     receiver 


Ghosting.  This  Is  the  type  of  picture  you  will  see  when  I)  the 
TV  signal  is  reflected^  or  2)  the  TV  antenna  or  antenna  lead- in 
wire  is  in  poor  condition.  When  * 'ghosting*'  occurs,  it  means 
that  the  TV  signal  is  being  reflected  off  a  mountain^  bunding^ 
or  other  man-made  structure,  with  the  signals  being  sent  over 
different  paths  to  your  TV  set  and  arriving  at  slightly  different 
times.  With  ''ghosting^ "  note  that  the  two  images  are  the  same. 
Rotation  of  your  TV  antenna  to  anew  position  or  installation 
of  shielded  lead-in  wire  may  resolve  this  problem.  If  rotation 
of  the  antenna  does  not  resolve  the  problem^  have  a  service 
representative  check  the  condition  and/or  placement  of  the 
antenna  and  antenna  lead-in  wire. 
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input  terminals  {see 
Fig.  4).  lithe  amplifier 
is  located  close  to  the 
receiver,  then  install  the 
filter  before  the  ampli' 
fier  only. 

Note:  Booster  ampli* 
fiers  usually  are  located 
near  the  back  of  the  TV 
set;  mast-mQUnted  (out- 
door) amplifiers  are 
usually  located  on  the 
antenna;  and  distribu- 
tion amplifiers  are 
usually  located  some- 
where in  the  distribu- 
tion system.  If  a 
distribution  amplifier  is 
in  your  antenna  system ^ 
then  be  sure  to  trace 
the  entire  length  of  the 
antenna  system  ^  be- 
cause amplifiers  are 
usually  in  out-of-the- 
way  places  (for  ex- 
ample- clothes  closets, 
basements,  etc.). 
fu  The  connecting  wires 
between  the  filter  and 
amplifier,  and  between 
the  amplifier  and  anten- 
na terminal,  should  be 
as  short  as  possible, 
g.  The  instructions  pro- 
vided with  the  filter 
you  bought  may  call 
for  a  ground  connec- 
tion. The  wire  should 
be  as  short  as  possible 
and  connected  between 
the  high  pass  filter 
ground  terminal  and  a 
metallic  cold  water  pipe 
or  a  ground  rod.  Use 
bell  wire  for  this  con- 
nection (see  Fig.  3), 
Bell  wire  can  be  ob- 
tained from  most 
variety  stores, 
h*  If  installation  of  ihe 
filter  at  the  TV  antenna 
terminals  does  not 
entirely  eliminate  the 
interference^  you 
should     ihen     contact 


F*,  /, 


Fig,  2.  Montage  of  filters. 

your  service  representa- 
tive to  install  a  high 
pass  filter  inside  the  TV 
set  at  the  tuner  input 
terminals,  internal 
modifications  to  your 
set  should  be  done 
ONLY  by  a  service 
representative.  Informa- 
tion to  assist  your  ser- 
vice representative  Is 
contained  in  the  Tech- 
nical Information  For 
Service  Representatives 
section. 

HOME  REMEDIES  FOR 

RESOLVING  ELECTRICAL 

TV  INTERFERENCE 

Electrical  interference  Is 
caused  by  two  sources: 

1  ,  Vehicle  ignition 
systems,  and 

2.   Electrical  devices. 

The  first  step  In  attempt- 
ing to  resolve  electrical  inter- 
ference problems  is  to  locate 
the  source  of  interference. 

Interference     From     Vehicle 
Ignition  System 

1 .  Ignition  interference 
sounds  like  a  ''popping"  noise 
in  the  sound  system  of  your 
TV  that  rises  in  intensity;  the 
"pops'*  occur  closer  and 
closer  together  as  the  speed 
of  the  engine  speeds  up.  This 
can  be  caused  by  any  vehicle 
ignition     system^     such     as 
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gas  o  fine-operated  lawn 
mowers,  snowmobiles,  auto- 
mobiles, etc* 

2.  If  the  interference  is  to 

television  receivers,  you  may 
hear  the  same  popping  noise 
in  the  sound  and  also  see 
"dancing  dots**  in  the  picture 
of  the  set.  You  may  only  see 
the  interference!  and  not  hear 
the  "popping"  noise  in  the 
sound. 

3.  If  your  own  vehicle  is 
causing  interference,  you  may 
wish  to  install  a  commer- 
cially-manufactured kit  in 
your  vehicle  to  reduce  the 
ignition  noise.  Other  remedial 
measures  include  relocating 
your  antenna,  raising  the 
antenna,  and  using  shielded 
lead*in  antenna  wire. 

Interference  From  Electrical 
Devices 

1 .  Any  one  or  more  of  the 
following  electrical  devices 
may  be  causing  the  inter- 
ference you  are  experiencing 
on  your  television  set  or 
AM/FM  radio:  electric  razor, 
vacuum  cleaner,  fan,  drill, 
electric  blanket ^  bake  oven, 
fluorescent  light,  arc  light, 
light  dimmer  control,  relay, 
static  from  machinery, 
lightning  arrestor,  adding 
machine,  cash  register,  circuit 
breaker,  ultraviolet  lamp, 
germicidal     lamp,     defective 


wiring,  loose  fuse,  arc  welder, 
switch  contact  (such  as  on 
dishwashers  and  other  home 
appliances)^     refrigerator, 

water  pump,  sewing  machine, 
light  blinker  (including 
Christmas  tree  light  blinker), 
electric  heating  pad,  aquar- 
ium warmer,  neon  sign,  door 
bell  circuit/transformer,  toy 
(such  as  electric  train),  sign 
flasher,  antifrictfon  bearing, 
printing  press  static  elim- 
inator, calculator,  insulator, 
incandescent  lamp  (new  or 
old),  sun  lamp,  electrical  pole 
(ground  wire  cut  or  poor 
contact),  loose  electrical  con- 
nection, electric  fence  unit, 
furnace  control,  power  com- 
pany transformer,  smoke 
precipitaton 

2.   In  attempting  to  locate 
the  specific  device  causing  the 
interference,     consider     the 
following  suggestions: 
a.  If  you  have  a  por- 
table radio  tjiai   is  af- 
fected    by    the    inter- 
ference, use  the  radio  as 
a    detection    device    to 
assist    in    locating    the 
source  of  interference. 
With  the  portable  radio^ 
move    from    room    U> 
room  and  determine  fn 
which   room  the  inter- 
ference  appears   to  be 
the  loudest.  Then  look 
for  one  of  the  devices 
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listed  above  and  unplug 
It  to  see   if  the  inter- 
ference   disappears.    If 
several     devices     listed 
above  are  in  the  room, 
unplug  them,  one  at  a 
time,    until    the    inter- 
ference disappears, 
b.   If  a  portable  radio  is 
not  affected^   you   can 
go  to  the  main  fuse  or 
circuit  breaker  box  in 
your  home,  remove  one 
fuse  at  a  time,  or  shut 
off   one    breaker   at    a 
time,    and    see    if   the 
ioierference  goes  away* 
C.   If    it    does    not    go 
away    when    the    first 
fuse  or  circuit  breaker 
is  off,  replace  the  fuse 
or     turn     the     circuit 
breaker    back    on   and 
continue    on   until    the 
interference    does    dis- 
appear.    When     the 
circuit  that  supplies  the 
power    to   the   TV   or 
radio   is   turned  off,  it 
will    be    necessary    to 
plug    that    device    into 
some    other   circuit   to 
determine  if  the  inter- 
ference   IS    being    gen- 
erated by  a  device   in 
the  same  room  as  your 
TV  or  radio, 
d.  When    the    interfer- 
ence disappears  v/ith  a 
fuse  removed  or  circuit 
breaker  off,  you  should 
go  to  the  room  supplied 
by  that  circuit  and  look 
for  any  of  the  devices 
listed  above.  If  any  of 
the    listed    devices   are 
found     in     the    room, 
replace  the  fuse  or  turn 
the  circuit  breaker  back 
on*    Then    unpiug   the 
device     suspected     of 
causing     the     interfer- 
ence* If  several  devices 
are  in  the  roomi  unplug 
them,  one  at  a  time, 

3,  If  you  are  unable  to 
locate  within  your  own  home 
the  device  that  is  causing  the 
problem,  the  interference 
may  be  coming  from  a  device 
located  in  your  neighbor's 
home.  With  the  cooperation 
of  your  neighbor,  follow  the 
same     procedures     described 

above. 

4.  If    your     investigation 


leads  you  to  suspect  that  a 
power  line  or  power  company 
equipment  is  the  source  of 
interference,  you  should 
contact  the  power  company 
to  assist  you  in  resolving  the 
problem, 

5.  Short  duration  inter- 
ference, such  as  thai  from 
electric  drills  and  saws,  may 
be  very  costly  to  attempt  to 
eliminate;  you  may  just  want 
to  "live  with  it." 

6,  To  resolve  electrical 
interference,  modifications 
must  be  made  to  the  inter- 
fering device.  This  should 
only  be  done  by  a  qualified 
service  representative.  Infor- 
mation for  your  service 
representative  is  contained  in 
the  Technical  Information 
For  Service  Representatives 
section, 

HOME  REMEDIES  FOR 

RESOLVING  FM  TV 

INTERFERENCE 

The  installation  of  an  inex- 
pensive FM  band  rejection 
filter  is  the  first  step  to  take 

in  resolving  FM  interference, 
in  making  this  instaHation» 
follow  these  procedures: 

1 ,  Determine  the  type  of 
antenna  wire  you  have  con- 
nected to  your  TV  set.  There 
are  two  possibilities; 

Coaxiiil  cable  —  a  round 
lead-in  wire  which  requires  a 
filter  'Impedance"  of  75 
Ohms  (see  Fig.  1A)- 

Twin  lead  wire  —  a  flat 
wire  which  requires  a  filter 
"impedance"  of  300  Ohms 
(see  Fig.  1  B). 

2,  Purchase  the  appro- 
priate filter,  according  to  the 
type  of  antenna  wire  you 
have.  The  "impedance"  infor- 
mation mentioned  above  will 
be  on  the  filter  labeL  Do  not 
use  a  combination  of  twin 
lead  and  coaxial  cable  with- 
out proper  matching  trans- 
formers (often  called  baluns). 
Filters  are  available  in  most 
stores  that  sell  or  repair  tele- 
vision sets, 

3,  Carefully  read  the 
instructions  that  are  provided 
with  the  filter.  You  will  be 
installing  the  filter  on  the 
back  of  your  TV  set,  as  near 
to  the  antenna  terminal  as 
possible.     The     antenna 


terminal  and  the  filter 
terminal  will  look  like  either 
Fig.  lA  or  IB,  depending 
upon  the  type  of  wire  you  are 
using  -  coaxial  cable  or  twin 
lead  wire. 

4.  If  you  are  on  a  cable 
system,  you  may  still  install 
the  same  FM  band  rejection 
filter  at  the  antenna  terminal. 
However^  if  the  interference 
continues,  contact  the  cable 
company  repair  service  for 
assistance.  Do  not  attempt  to 
modify  the  cable  system 
yourself. 

5,  The  following  informa- 
tion on  installing  the  filter 
should  answer  any  additional 
questions  you  may  have. 

a.  Disconnect  the 
antenna  wire  (twin  lead 
or  coaxial)  from  the 
television  set  antenna 
terminals, 

b.  Connect  the  wire 
from  the  antenna  to  the 
input  terminals  of  the 
filter. 

c-  For  twin  lead  wire, 
connect  a  very  short 
{!"  to  2")  "jumper" 
wire  from  the  antenna 
input  terminals  of  the 
set  to  the  filter  (see  Fig. 
3).  For  coaxial  cable,  it 
will  be  necessary  to 
obtain  a  jumper  cable 
that  has  the  proper  con- 
nectors already  in- 
stalled. 

d.  Be  sure  that,  in  the 
case  of  twin  lead  wire, 
the  actual  wires  are 
making  contact  with 
the  terminals.  For 
coaxial  cable,  be  sure 
the  connector  plu^  are 
properly  installed  on 
the  coaxial  cable. 

e.  If  you  have  an 
amplifier  in  your  anten- 
na system,  you  should 
have  a  filter  installed 
before  the  amplifier 
and  another  filter  ahead 
of  the  TV  receiver 
i  n  put  terminals  (see 
Fig.  4).  If  the  amplifier 
is  located  close  to  the 
receiver,  then  install  the 
filter  before  the  ampli* 
fier  only. 

Note:  Booster  ampli- 
fiers usually  are  located 
near  the  back  of  the  TV 


set;  mast-mounted  (out- 
door) amplifiers  are 
usually  located  on  the 
antenna;  and  d/stribit- 
lion  amplifiers  are 
usually  located  some- 
where \n  the  distribu- 
tion system.  If  a  dis- 
tribution amplifier  is  in 
your  antenna  system, 
then  be  sure  to  trace 
the  entire  length  of  the 
antenna  system,  be- 
cause amplifiers  are 
usually  in  out-of-the- 
way  places  (for  ex- 
ample —  clothes  closets^ 
basements,  etc,). 

f.  The  connecting  wires 
between  the  filter  and 
amplifier,  and  beiweert 
the  amplifier  and  an  ten- 
na  terminal,  should  be 
as  short  as  possible. 

g.  The  instructions  pro- 
vided with  the  filter 
you  bought  may  call 
for  a  ground  connec- 
tion. The  wire  should 
be  as  short  as  possible 
and  connected  between 
the  FM  band  rejection 
filter  ground  terminal 
and  a  metallic  cold 
water  pipe  or  a  ground 
rod.  Use  bell  wire  for 
this  connection  (see 
Fig,  3).  Bell  wire  can  be 
obtained  from  most 
variety  stores, 

h.  if  the  filter  does  not 
entirely  eliminate  the 
i  n  terf erence,  you 
should  call  your  service 
representative.  The 
Technical  Information 
For  Service  Representa- 
tives section  is  provided 
to  assist  the  service 
representative. 

HOME  REMEDIES  FOR 

RESOLVING  AUDIO 

INTERFERENCE 

Interference  to  audio 
devices,  such  as  tape  re- 
corders, record  playerSj  elec- 
tronic organs,  telephones, 
hi-fi  amplifiers,  etc.,  is  caused 
when  the  equipment  responds 
to  the  transmission  of  a 
nearby  radio  transmitter. 

Audio  interference  (often 
called  audio  rectification) 
may  also  affect  the  sound 
(audio)  portion  of  your  TV 
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and  AM/FM  radio. 

When  this  type  of  inter- , 
ference  is  ocxurringj  you  will 
hear  the  voice  transmissions 
of  the  radio  transmitter 
and/or  the  volume  level  of 
the  audio  device  you  are 
using  may  decrease. 

Audio  interference  is  a 
condition  that  usually  re* 
quires  Internal  modification 
of  your  equipment.  For 
safety  reasons,  it  is  recom- 
mended thai  any  modifica- 
tions be  made  by  a  qualified 
service  representative. 

Due  to  the  complexity  of 
resolving  interference  to  an 
electronic  organ,  again,  ser- 
vicing should  be  done  only  by 
an  experienced  service  repre* 
sentative.  More  detailed  in  for- 
mation  should  be  obtained 
from  the  equipmenl  manufac- 
turer. 

For  telephone  inter- 
ference, contact  your  local 
telephone  company.  They 
can  install  a  1542A  or  similar 
inductor  in  the  telephone 
Instrument  to  resolve  the 
problem.  The  information 
provided  in  this  article  applies 
primarily  to  privately- 
owned  equipment  and  should 
not  be  applied  to  equipment 
owned  by  the  telephone  com- 
pany. Bel!  System  personnel 
can  obtain  additional  data  in 
Section  500-150-100  of  the 
'*Bell  System  Practices  — 
Plant  Series"  manual. 

For  all  other  audio 
devices,  you  may  wish  to  take 
the  following  steps  before 
calling  your  service  represen- 
tative. 

1 ,  Replace  u  nshietded 
wire  between  the  amplifier 
and    speakers    with   shielded 
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wire, 

2,  Ground  the  affected 
equipment  to  a  metallic  cold 
water  pipe  or  ground  rod.  A 
ground  connection  can  be 
made  with  a  short  piece  of 
bell  wire  which  can  be  ob- 
tained at  most  variety  stores. 
Do  not  ground  ''ac-dc"  type 
devices.  Normally,  devices 
which  may  safely  be 
grounded  will  provide  a 
grounding  terminal  If  no  ter- 
minal is  provided,  then  you 
should  consult  a  qualified  ser- 
vice representative  for  advice, 

3.  If  the  interference  is 
not  eliminated  after  taking 
these  steps,  you  must  call  a 
qualified  service  representa- 
tive* The  Technical  Infr^rma- 
tion  For  Service  Represen- 
tatives section  is  provided  to 
assist  your  service  represen- 
tative in  resolving  the  prob* 
lem.  You  may  also  wish  to 
discuss  the  matter  with  the 
operator  of  the  radio  trans- 
mitter, sharing  the  informa- 
tion in  the  Radio  Operator 
Guidelines  section  of  this 
article* 

TECHNICAL  INFO 

FOR  SERVICE 
REPRESENTATIVES 

Resolving  Radio  Transmitter 
Interference 

There  are  no  set  pro- 
cedures for  eliminating  tele- 
vision interference  —  it  is  a 
matter  of  eliminating  the 
most  likely  sources  of  inter- 
ference a  step  at  a  time.  You 
may  be  required  to  take 
several  steps  before  the  inter- 
ference problem  is  resolved. 
Once  you  have  installed  the 
filter  called  for,  or  made  the 
adjustment  that  you  were 
instructed  to  do,  leave  the 
modifications  in  place  and 
proceed  to  the  next  step. 

To  begin,  check  to  see  if  a 
high  pass  filter  has  ijeen  in- 
stalled on  the  TV  set  at  the 
antenna  terminals.  If  the 
interference  Is  stil!  present 
after  the  installation  of  a  high 


pass  filter,  proceed  with  the 

following  steps: 

Check  Radio  Transmitter 

1.  Contact  the  operator  of 
the  radio  transmitter  iden- 
tified as  the  source  and,  with 
his/her  cooperation,  deter- 
mine if  the  transmitter  is 
operating  properly.  You  may 
also  wish  to  share  the  Radio 
Operator  Guidelines  section 
of  this  article  with  the  oper- 
ator. Areas  of  concern  should 
be: 

a.  Is  the  transmitter 
property  grounded? 
(This  means  a  good 
radio  frequency 
pound.  A  single  piece 
of  wire  to  a  ground  rod 
may  be  an  open  circuit 
to  rl) 

b.  Are  harmonics  and/ 
or  spurious  emissions 
present? 

c*  Is  the  transmitter 
cabi  net  radiating 
energy? 

2.  If  the  transmitter  is  not 
grounded,  connect  the  chassis 
to  a  good  earth  ground  with 
large  diameter  wire  or  cop|:^f 
strap.  This  should  assist  in 
eliminating  radiation  of 
energy  from  the  cabinet* 

3.  Next,  install  a  low  pass 
filter  on  the  transmitter 
antenna  circuit  to  see  if  any 
difference  occurs  in  the  inter- 
ference pattern.  If  a  change 
occurs,  tiie  interference  is 
probably  caused  by  har- 
monics and /or  spurious 
emissions  from  the  trans- 
mitter. If  no  change  occurs  in 
the  interference  pattern,  it  is 
probably  being  generated  at 
some  point  in  the  TV  recep- 
tion system* 

Check  TV  Reception  System 
^.  Conduct  a  visual  in- 
spection of  the  TV  antenna, 
lead-in  wire,  and  lightning 
arrestors.  This  may  reveal  a 
source  of  trouble.  Corroded 
connections  or  deteriorated 
lead-in  wire  could  be  at  fault 
and  should  be  repaired, 

2,  Assuming  no  faulty 
conditions  are  found,  or  if 
found,  they  are  corrected, 
and  the  Interference  is  still 
present,  look  for  an  amplifier 
in  the  line.  Amplifiers  are 
highly  susceptible  to  radio 
frequency  (rf)  energy. 


Note:  Booster  amplifiers 
usually  are  located  near  the 

back  of  the  TV  set;  mast- 
mounted  (outdoor)  amplifiers 
are    usually    located    on    the 

antenna;  and  distribution 
amplifiers  are  usually  located 
somewhere  in  the  distribution 
system*  If  a  distribution 
amplifier  is  in  the  antenna 
system,  then  be  sure  to  trace 
the  entire  length  of  the 
antenna  system,  because 
amplifiers  are  usually  in  out- 
of-the-way  places  (for 
example  —  clothes  closets, 
basements,  etc.), 

3.  If  an  amplifier  is  in  the 
system,  remove  it  from  the 
circuit.  If  you  find  that  this 
eliminates  the  interference, 
reconnect  the  amplifier,  but 
protect  the  amplifier  by  a) 
grounding,  b)  enclosing  it  in  a 
metallic  rf-proof  housing  and 
grounding  the  housing,  or  c) 
installing  a  high  pass  filter  at 
the  input  to  the  amplifier.  If 
one  filter  improves  the  con- 
dition but  does  not  entirety 
eliminate  the  interference, 
install  two  filters  in  series. 

4.  If  no  amplifier  is 
utilized,  or  the  interference 
still  persists  after  following 
one  or  all  of  the  above  steps, 
check  the  TV  receiver  system. 
Check  TV  Receii^er  System 

1.  An  ac  power  line  rf 
filter  should  be  installed  to 
determine  if  the  rf  from  the 
transmitter  is  entering  the  TV 
via  the  power  cord.  (A  line 
filter  may  be  either  purchased 
or  constructed  by  following 
the  schematic  in  Fig,  5.) 

2.  If  no  change  is  found 
with  the  power  line  filter 
installed  and  the  antenna  dis- 
connected, then  the  set  itself 
is  responding  to  the  rf  energy. 

3.  The  most  likely 
internal  circuit  in  the  set  to 
be  affected  by  a  radio  trans- 
mitter is  the  tuner.  Discon- 
nect the  antenna  input  lead 
inside  the  set  directly  at  the 
tuner.  If  the  interference  is 
eliminated,  then  install  a  high 
pass  filter  at  the  tuner. 

4.  If  the  interference  is 
still  present  after  installing 
the  filter  at  the  tuner,  it  will 
be  necessary  to  refer  to  ser- 
vice data  for  the  set  and 
check   each  stage  of  the  set 
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CB  Interference  To  TV  Chan- 
nel 2 

1.  Second  harmonic  inter- 
ference from  a  CB  transmitter 
to  channel  2  television  may 
exist  even  though  the  trans- 
mitter meets  FCC  specifica- 
tions for  harmonic  radiation. 
In  such  cases,  a  tuned  filter 
across  the  antenna  terminals 
of  the  television  should  help. 
The  filler  may  be  an  inductor 
and  capacitor  in  series  as  in 
Fig.  6.  The  filter  should  be 
tuned  for  minimum  inter- 
ference. 

2.  A  second  method  is  to 
put  an  open  circuit,  quarter- 
wave,  tuned  stub  across  the 
antenna  terminals.  The  stub 
should  be  made  of  the  same 
type  of  wire  as  the  antenna 
input  terminals  of  the  tele- 
vision. The  initial  stub  length 
should  be  3T  for  RG-59/U 
coax  or  48"  for  300*Ohm 
twin  lead. 

3.  After  connecting  the 
stub,  cut  the  un terminated 
end  of  the  stub  off  in  1  /8"  to 
1/4"  sections  until  the  inter- 
ference Is  eliminated.  Refer 
to  Fig.  7*  For  harmonics 
falling  on  other  TV  channels, 
such  as  channel  5,  6,  or  9,  the 
length  of  the  stub  may  be 
appropriately  shortened 
according  to  the  following 
formula. 


Len^h  In  inches  = 
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where  V  =  velocity  factor  of 
line    and    f   -    frequency    in 


Fig,    8.    C 
ceramic 

megahertz, 


Amateur  Interference  To  TV 
Channel  2 

1.  One  additional  type  of 
interference  from  a  nearby 
transmitter  is  unique  to  the 
amateur  6  meter  band  — 
50-54  MHz.  Since  6  meters  is 
immediately  adjacent  to 
channel  2  television  (54-60 
MHz),  interference  to  channel 
2  may  occur, 

2.  In  most  cases,  installa- 
tion of  an  open  circuit, 
quarter-wave,  tuned  stub  at 
the  antenna  terminals  of  the 
television  set  should  be  effec- 
tive. It  should  be  connected 
as  shown  in  Fig.  7. 

3.  If  RG  59/U  is  used  as 
the  TV  lead-in  wire,  the 
initia!  length  of  the  stub 
should  be  42".  If  300-Ohm 
twin  lead  is  used,  the  initial 
length  should  be  53''. 

4.  After  the  stub  is 
attached  to  the  television, 
begin  cutting  off  the  untermt- 
nated  end  of  the  stub  1/8"  to 
1/4"  at  a  time  until  the  inter- 
ference is  eliminated.  If  the 
interference  is  reduced,  but 
not  eliminated  by  this 
method,  add  a  second  stub 
directly  to  the  input 
terminals  of  the  tuner.  The 
theoretical  final  length  of  the 
stub  should  be: 

Length  m  inches  -  7 — ^ 

vi^here  V  =  velocity  factor  of 
line  and  f  =  frequency  in 
megahertz. 

5.  If  the  interference  con- 
tinues, share  the  information 
in  the  Radio  Operator  Guide- 
lines section  with  the  oper- 
ator of  the  radio  transmitter. 

Resolving  Electrical  Interfer- 
ence 

t.  Please  read  through  the 
procedures  outlined  in  the 
Home  Remedies  section 
before     proceeding.     If    the 
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steps  in  the  previous  section 
have  been  taken,  you  should 
now  know  the  source  of  the 
interference. 

2.  Before  proceeding  with 
the  following  steps  to  modify 
the  device  located  as  the 
source  of  interference,  you 
should  check  the  local  elec- 
trical  codes  to  determine  if 
the  device  may  be  modified, 
and  whether  a  licensed  elec- 
trician must  modify  the 
device. 

Caution:  AH  bypassing  of 
devices  with  capacitors 
should  be  done  with  extreme 
care  to  insure  that  the 
capacitors  do  not  short  out 
the  ac  line.  Dangerous  volt- 
ages exist  which  can  cause 
electrocution  if  mishandled. 
Also,  avoid  power  wiring 
which  can  cause  the  full  ac 
line  voltage  to  appear  on  the 
case  of  the  device, 

3.  Since  interference  from 
an  electric  drill  or  saw  may  be 
of  short  duration,  we  suggest 
no  modifications  be  made  to 
the  device  (mainly  because  it 
may  be  very  difficult  and 
time-consuming  to  modify 
the  device).  If,  however, 
interference  is  of  long  dura- 
tion and  you  wish  to  take  on 
this  task,  proceed  as  follows: 

a-  Interference  from  a 
drill  or  saw  Is  actually 
caused  by  arcing 
between  the  brushes 
and  commutator-  The 
interference  then  is 
transmitted  through  the 
power  cord.  Bypassing 
each  side  of  the  line  to 
ground  with  a  capaci- 
tor, and  each  side  to 
the  other,  may  be  help- 
^L  Also,  bypass  the 
switch.  Fig.  8  shows  the 
schematic  involved.  The 
bypassing  should  be 
internal  to  the  device  in 
question. 

4.  Electric  blankets,  fish 
tank  heaters,  and  other 
thermostatically-controlled 
appliances    with    worn    and 
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pitted  contacts  cause  inter- 
ference because  of  contact 
arcing  of  the  breaker  points. 
This  can  be  eliminated  by 
bypassing  the  con  lac  i^  with  a 
.001  uF  capacitor  or  re- 
placing the  worn  or  pitted 
contacts.  (See  Fig.  9.) 

5-  Defective  devices  such 
as  doorbell  transformers 
should  be  replaced. 

5.  Dimmer  switches  that 
utilize  an  scr  or  triac  can 
produce  tremendous  inter- 
ference which  is  very  difficult 
to  eliminate.  This  is  due  to 
the  approximate  square  wave 
output  that  is  produced  by 
the  switching  at  the  scr  or 
triac.  However,  bypassing  in  a 
manner  shown  in  Fig.  10  may 
be  helpful, 

7,  Since  resolving  elec- 
trical interference  has  to  pro- 
ceed on  a  case-by-case  basis, 
you  should  always  consider 
adequately  bypassing  any 
component  of  the  circuit  that 
arcs  or  distorts  the  ac  sine 
wave  with  ceramic  con- 
densers. 

Resolving  FM  Interference 

There  are  no  set  pro- 
cedures for  eliminating  FM 
interference   —  it  is  a  matter 

of  eliminating  the  most  likely 
sources  of  interference  a  step 
at  a  time.  You  may  be  re- 
quired to  take  several  steps 
before  the  interference  prob- 
lem is  resolved.  Once  you 
have  installed  the  filter  called 
for,  or  made  the  adjustment 
that  you  were  instructed  to 
do,  leave  the  modifications  in 
place  and  proceed  to  the  next 
step. 

1 .  To  begin,  check  to  see 
if  an  FM  band  rejection  fitter 
has  been  installed  on  the  TV 
set  at  the  antenna  terminals* 

If  not,  read  the  Home 
Remedies  section  of  this 
article, 

2.  If  the  installation  of  an 
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FM  band  rejection  filter  is 
not  effective,  then  a  tuned 
stub  trap  should  be  con- 
structed (see  example  in  Fig. 
11),  The  trap  should  be 
placed  on  and  parallel  to  the 
lead-in  and  tuned  for  mini- 
mum interfDrence.  Then  slide 
the  trap  along  the  line  to 
further  reduce  interference- 
Final!  y,  tape  the  trap  to  the 
lead-in  in  the  most  effective 
position. 

3.  Another  type  of  stub, 
called  an  open  circuit  quarter- 
wave  type,  can  be  made  from 
the  same  type  of  wire  as  the 
antenna  lead-in  wire  (see  Fig, 
12),  The  initial  length  of  the 
stub  should  be  24"  for 
RG-59/U  coaxial  cable  or  29" 
for  SOO-Ohm  twin  lead  wire. 
For  other  cables,  the  initial 
length  can  be  determined  by 
the  general  formula: 

Length  in  inches  = 
(35)  (Velocity  factor  of  line) 
Note:  If  "F'*-type  tee  con- 
nectors are  not  available,  you 
may     use     BNC-type     con- 
nectors. 

4,  If  connecting  the  stub 
to  the  antenna  terminals  is 
not  completely  effective,  con- 
nect  a  second  stub  of  the 
same  length  directly  to  the 
input  terminals  of  the  tuner, 
inside  the  television  set.  This 
should  eliminate  the  inter- 
ference. 

Resolving  Audio  Interference 

1.  Audio  interference  Is 
defined  as  reception  of  radio 
frequency  (rf)  energy  by  an 
audio  ampEtfjer,  The  rf  energy 
is  then  rectified,  or,  more 
properly,  ''detected,*'  by  an 
electron  tube,  transistorj 
diode,  poor  solder  joint  or 
ground,  or  integrated  circuit. 
The  detected  signal  is  then 
treated  identically  as  a 
normal  audio  si^al  appearing 
at  the  amplifier  input 
terminals.     The     effects     of 


audio  interference  vary  with 
the  type  of  modulation 
employed  by  the  transmitter. 
The  following  list  shows 
expected  effects: 

AM  —  The  voice  or  music 
will  be  heard  as  any  normal 
audio  signal  applied  to  the 
amplifier,  The  voice  or  music 
may  be  extremely  loud  and 
slightly  distorted. 

SSB  (S/figfe  Sideband)  — 
The  voice  will  sound  practi- 
cally unintelligible  and 
garbled. 

FM  -  Usually  no  sound 
will  be  heard;  however,  a 
decrease  in  the  volume  of  the 
amplifier  will  be  noted  when 
the  radio  transmitter  is  on. 
Clicks  may  be  heard  when  a 
two-way  radio  transmitter  is 
keyed  and  unkeyed.  A 
*frying"  noise  (such  as  bacon 
sizzling)  may  also  be  heard. 
TV  -  Audio  rectification 
of  a  TV  signal  wilt  sound  like 
a  buzz.  The  buzz  will  change 
its  sound  as  the  television 
picture  changes. 

2.  In  attempting  to  isolate 
where  in  the  audio  chain  the 
rectification  is  taking  place, 
check  to  determine  if  the 
volume  control  has  any  effect 
on  the  interference.  If  the 
volume  of  the  interfering 
signal  changes  with  a  change 
In  the  volume  control,  then 
the  rectification  is  occurring 
before  the  volume  control.  If 
the  volume  control  has 
minimal  or  no  effect,  the 
rectification  is  occurring  affer 
the  volume  control-  You 
should  next  proceed  to  the 
appropriate  set  of  solutions. 
If  the  solutions  described 
below  do  not  resolve  the 
audio  interference  problem, 
contact  the  manufacturer  of 
the  audio  device  for  further 
assistance. 

Rectification     Before     the 
Volume  Control 

1«  A  multiple  input  audio 
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amplifier  may  be  susceptible 
to  audio  interference  on  only 
one  or  some  of  the  available 
inputs*  Generaltyf  low-level, 
high-impedance  inputs,  such 
as  those  in  turntables,  car- 
tridges, tape  heads,  or  micro* 
phones,  arc  the  most 
susceptible.  If,  for  example, 
the  only  input  affected  is 
from  a  turntable,  then  dis- 
connect the  turntable  car- 
tridge from  the  amplifier  at 
the  input  terminals  of  the 
amplifier. 

Z  If  the  interference  is 
eliminated,  then  the  car- 
tridge, or  wire  between  the 
cartridge  and  amplifier,  is 
sensing  the  rf.  Proper  ground- 
ing connections,  shielding, 
and  rf  bypassing  are  the  keys 
to  solving  audio  rectification. 
Often,  a  "process  of  elimina- 
tion'' approach  must  be  used, 
Groundmg 

1.  All  grounding  should 
be  to  a  good  earth  ground 
such  as  a  metallic  cold  water 
pipe  or  8'  ground  rod. 
Ground  leads  should  be  as 
short  as  possible.  Remember, 
a  dc  ground  may  appear  as  an 
open  circuit  to  rf  energy. 
Ground  leads  should  be  of  as 
large  a  diameter  wire  as  prac- 
ticable. Finally,  grounding  of 
the  chassis,  shields  of  speaker 
leads,  and  other  external  con- 
nections should  be  made  to  a 
common  point  to  avoid 
ground  loops.  (Ground  loops 
are  circuits  that  form  a  dc 
ground,  but  contain  rf- 
circutating  currents.)  Fig,  13 
shows  the  correct  and  incor- 
rect methods  of  grounding 
components. 
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Caution:  Some  equipment 
chassis  are  at  line  vollage 
potential  and  cannot  be  con- 
nected directly  to  ground.  In 
these  circumstances,  a 
ceramic  capacitor  of  0,001 
uF  at  I  kV  should  be  placed 
in  the  ground  lead.  This 
capacitor  appears  as  a  short 
to  rf,  but  as  an  open  circuit 
to  ac. 
Shielding 

1.  All  speaker  leads  from 
audio  equipment  should  be 
made  of  two  conductor 
shielded  wires.  The  shield 
should  be  gfounded  only  at 
the  amplifier  end,  and  should 
not  be  used  as  an  audio  con- 
ductor.  The  two  internal 
wires  should  be  connected  to 
the  speaker* 
Power  Line  Filter 

1.  Rf  may  be  entering  the 
audio  device  through  the  ac 
power  line.  Several  power  line 
filters  are  commercially  avail- 
able. If  necessary,  a  power 
line  filter  like  the  one  shown 
in  Fig.  5  may  be  constructed, 
placing  the  fitter  as  close  as 
possible  to  the  point  where 
Ihe  ac  cord  enters  the  ampli- 
iier, 
Poor    Electrical   Conned  ions 

1.  Occasionally,  poor 
solder  connections  or  old 
electrolytic  capacitors  may  be 
the  cause  of  the  audio  rectifi- 
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cation  problem.  If  tests  to 
this  point  have  failed,  try 
fesbldering  al!  connections  in 
the  amplifier  and  replacing 
electrolytic  capacitors.  Before 
actually  replacing  the  elec- 
trolytic capacitor,  try  paral- 
leling the  capacitor  with 
another  one  of  like  value. 
This  should  reveal  the 
presence  of  a  bad  capacitor. 
Rectification  After  the 
Volume  Control 

1,  When  the  volume  con- 
trol is  in  its  mininr^om  posi- 
tion and  the  interference  is 
stilt  heard,  then  an  rf  filter  is 
required  in  the  audio  ampli- 
fier. It  is  extremely  important 
that  the  filter  does  not  affect 
the  audio  response  of  the 
amplifier. 


Tube-Type  Equipment 

1,  Interference  in 
type  equipment  can  be 
avoided  by  connecting  an  rf 
choke  (ranging  in  value  from 
2  millihenrys  to  5  milli- 
henrys)  in  the  upper  end  of 
the  cathode  circuit,  as  shown 
in  Fig,  H. 

2,  The  choke  coil  must 
not  be  bypassed  by  a  capaci- 
tor because  the  dc  resistance 
of  such  coil  is  generally  quite 
low  and  the  bias  voltage  is 
not  greatly  affected.  How- 
ever, if  the  dc  resistance  does 
affect  the  bias  voltage,  the 
value  of  the  bias  resistor  may 
be  decreased  to  compensate 
for  the  dc  resistance  of  the 
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Fig.  16.  A  combination  RC 
filter  is  shown  in  Fig.  1 7  with 
the  recommended  ualues. 

cho  ke. 

3,  A  grid-stopping  or 
'* swamping"  resistor  can  also 
be  employed.  A  resistor,  rang- 
ing in  value  from  Ik  to  75k 
Ohms,  can  be  connected  in 
series  with  the  grid  as  shown 
in  Fig,  15, 

4,  Capacitors,  rf  chokes,  and 
resistors  can  be  used  in 
combinations  to  make  filters 
to  eliminate  the  interference. 
For  circuits  such  as  those 
shown  in  Fig.  15,  use  a  choke 
of  2  to  6  microhenrys  and  a 
capacitor  of  about  10  pico- 
farads. A  combination  rf 
filter  is  shown  in  Fig.  17  with 
the  recommended  values. 

Transistor  Equipment 

1,  interference  in  tran- 
sistor equipment  can  usually 
be  eliminated  with  the  use  of 
a  shunt  capacitor  as  shown  in 
Fig.  18.  A  resistor/capacitor 
combination  can  be  used  as 
shown  in  Fig.  19,  It  is  impor- 
tant that  the  filter  network 
does  opt  aff^t  the  biasing  of 
the  transistor  or  the  fre- 
quency response  of  the  ampli- 
fier. 

2,  The  values  of  the 
capacitors  used  are  not  criti- 
cal^ but  there  are  some 
pitfalls  to  look  out  for  in 
using  capacitors.  For  ex- 
ample, ceramic  caps  are  best^ 
whereas  paper  caps  do  not 
work  at  radio  frequencies. 

3,  Leads  should  be  kept  as 
short  as  possible.  Grounds 
should  be  made  directly  to 
the  emitter  and  not  to  the 
chassis     or     other    grounds. 
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since  they  may  have  more  rf 
than  the  signal  lead.  If  the 
signal  increases,  then  a 
ground  loop  has  been  created, 
and  the  inductor  method 
should  be  tried* 

4*  In  areas  of  high  rf 
energy,  the  inductor  ap- 
proach is  more  effective  than 
the  shunt  capacitor.  An  rf 
choke  can  be  used  in  series 
with  the  input  and  output 
leads  of  the  amplifier  stage, 
since  the  rf  can  enter  a  stage 
through  either.  This  method 
and  the  values  are  shown  in 
Fig,  2a 

Electronic  Organs 

U  Organ  circuits  can  be 
isolated  by  the  use  of  the 
Swell  Pedal  J  band  box 
volume,  or  tabs  (draw  bars). 
By  adjusting  each  one  of 
these  different  controls,  the 
effect  on  the  interference  can 
be  noted.  If  the  volume  of 
the  interference  changes,  the 
rf  is  being  detected  by  the 
amplifier  at  a  point  before 
that  particular  control.  If  the 
volume  of  the  interference 
docs  not  change,  then  the 
interference  is  being  detected 
after  that  control. 

2.  Using  this  method,  the 
point  at  which  the  rf  is  enter- 
ing the  organ  can  be  deter- 
mined,  and  the  appropriate 
filter,  as  described  above,  can 
be  inserted  into  the  circuit 

Telephones 

1 .  Telephone  rf  inter- 
ference can  be  eliminated  by 
the  use  of  a  1542 A  or  similar 
inductor.  This  inductor  must 
be  installed  inside  the  phone 
and  not  at  the  baseboard.  To 
install  the  inductor  inside  the 
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Fig,  20. 

phone,  the  corners  of  the 
plastic  container  will  have  to 
be  removed.  If  the  phone  !s 
too  small  for  the  inductor 
(e.g.,  the  "Princess"  teie^ 
phone),  then  a  pair  of  2.5  mH 
chokes  (75  mA  or  higher) 
must  be  installed  inside  the 
phone,  one  on  each  side  of 
the  line  and  as  close  to  the 
211 A  equalizing  network  as 
possible. 

Note:  The  information 
provided  here  applies  pri- 
marily to  privately-owned 
equipment  and  should  not  be 
applied  to  equipment  owned 
by  the  telephone  company. 
Telephone  company-owned 
equipment  should  be 
modified  only  by  telephone 
company  personnel.  Bell 
System  personnel  can  obtain 
additional  data  in  Section 
500-1 5a  100  of  the  **Bell 
System  Practices  -  Rant 
Series'*  manual, 

RADIO  TRANSMITTER 
OPERATOR  GUIDELINES 

Resolution  Of  Interference 
For  Radio  Transmitter  Oper- 
ators 

Akhough     some     inter- 
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ference  problems  can  be 
attribyted  to  television  re- 
ceivers, such  problems  can 
also  be  traced  to  CB  radio 
transmitters.  Therefore^  upon 
receipt  of  an  interference 
complaint  from  your  neigh- 
bor(s),  you  should  take  all 
steps  possible  to  insure  that 
your  radio  transmitter  is  not 
causing  the  interference. 
Voluntary  installation  of  a 
low  pass  filter,  or  other  steps 
as  outlined  below,  may 
eliminate  the  interference, 
and  may  prevent  you  from 
receiving  an  order  from  the 
Gjm  mission  to  implement 
these  measures.  You  are  not, 
however,  required  to  service 
or  add  filtering  to  the  com- 
plainant's television,  and 
should  not  take  any  such 
action  without  the  full 
cooperation  of  your  neigh* 
bors. 

You  are  cautioned  that  the 
use  of  an  amateur  transceiver 
on  the  Qtizens  Band  is  illegal. 
Further,  the  use  of  external  rf 
power  amplifiers  with  CB 
transceivers  is  illegal  Both 
actions  may  subiect  you  to 
Commission  actions  or 
criminal  penalties. 

Generally,  transmitter 
equipment  that  is  commer- 
cially manufactured  and  type- 
accepted  by  the  Commission 
has  precautions  built  into 
the  set  to  reduce  harmonic 
radiation.  Harmonics  are 
radiations  that  are  multiples 
of  the  operating  frequency. 
However,  you  should  follow 
the  steps  outlined  bdow  to 
insure  that  your  radio  equip- 
ment is  operating  properly. 

1.    If     television     inter- 
ference    is    occurring,    note 
which  channels  are  affected, 
a.   Lower  harmonics  of 
CB  generally  affect  TV 


channels  2,  5,  5,  and  9. 
Therefore,    if    one    or 
more  of  these  channels 
is  affected,  your  trans- 
mitter     is     probably 
radiating  harmonics, 
b.  If  all    TV  channels 
are  affected,  the  prob- 
lem is  more  likely  to  be 
in  the  TV  receiver. 
Z  If   the   interference   is 
caused     by     harmonics^     a 
spectrum  analyzer,  calibrated 
field  intensity  meter,  or  fre- 
quency    selective    voltmeter 
can    be    used    to   accurately 
measure     harmonic     and 
spurious  radiations  from  your 
transmitter.     If    any    lead-in 
devices,  such  as  standing  wave 
ratio   (swr)  meters  are  used, 
measurements     should     be 
made  with  the  inline  device 
both  installed  and  removed 
This  may   help  identify  the 
interference  and  lead  you  to 
the  source.   These  are  com- 
plex    measurements     and 
should     normatly    be    made 
only    by    experienced    tech- 
nicians. 

3*  If  it  appears  that  your 
transmitter  is  at  fault,  you 
should  first  make  sure  the 
chassis  of  the  set  is  secured  to 

the  metal  case  of  the  radio  by 
tightening  the  screws  holding 
the  chassis  and  case  together. 
Then  assure  that  the  case  of 
the  transmitter  is  grounded  to 
a  good  earth  ground  {metallic 
cold  water  pipe  or  8  foot 
ground  rod).  Solid  conductor 
wire  (of  at  least  #  1 0  gauge) 
or  copper  ribbon  should  be 
used  as  a  ground  lead.  The 
lead  should  be  as  short  as 
possible. 

4.  By  installing  one  or 
more  low  pass  filters  in  the 
transmitter  antenna  lead^  you 
will  reduce  the  chances  of 
unnecessary  harmonic  radia- 
tion, A  low  pass  filter  allows 
frequencies  up  to  30  or  50 
megahertz  (MHz),  depending 
on  brand,  to  pass  through 
unattenuated  to  the  antenna 
while  effectively  shorting  out 
harmonic  radiation.  To  make 
this  test,  connect  the  equip- 
ment as  in  Fig.  21  and  take  a 
power  reading.  If  only  an  swr 
bridge  is  available,  calibrate  it 
in   the   Forward   direction  to 


the  calibrate  tine  in  the 
meter.  Then  insert  the  low 
pass  filter  and  make  another 
power  measurement  Do  not 
re  tune  the  transmitter. 

5.  If  you  notice  a  decrease 
in  output  power  on  a  power 
meter,  operating  to  a 
properly  matched  toad  with 
the  low  pass  filter  installed, 
this  is  an  indication  that  har- 
monic content  may  be 
present  Even  though  the 
meter  reading  may  be  lower 
with  the  filter  installed,  it 
does  not  mean  that  the  trans- 
mitter absolutely  has  har- 
monic radiation.  Slight 
detuning  of  the  transmitter 
by   the   filter   may   cause   a 

lower  indication. 

6,  At     amateur     power 

levels,  corroded  metai  con- 
nections in  the  area  of  the 
transmitting  antenna  may  act 
like  diodes  and  generate  har- 
monics which  may  radiate. 
This  type  of  problem  can  be 
found  by  vibrating  suspected 
offenders  such  as  galvanized 
downspouts,  metal  fences, 
clotheslines,  etc.,  while  view- 
ing the  affected  television  set. 
Sudden  changes  in  the  inter- 
ference pattern  which  corre- 
spond to  the  vibration  should 
be  noted.  This  test  requires 
an  observer  at  the  TV  re- 
ceiver, someone  to  *'shakc" 
suspicious  metal  objects  in 
the  area,  and  another  person 
to  key  (but  not  modulate) 
the  transmitter  involved, 

7*  Finally,  some  trans- 
mitters may  actually  be 
radiating  harmonic  and 
spurious  energy  from  their 
cabinet  or  through  the  power 
lines.  Try  operating  the  transr 
mitter  into  a  shielded  dummy 
load.  If  the  interference  is 
still  present,  then  cabinet  or 
power  line  radiation  is  indi- 
cated A  power  line  filter 
should  be  installed  Several 
types  arc  commercially  avail- 
able. For  low  power  trans- 
mitterSi  the  filter  in  Fig.  5 
may  be  used. 

8.  Continued  interference 
with  the  power  line  filter 
installed  points  toward 
cabinet  radiation.  An  earth 
ground  should  eliminate 
cabinet  radiation, 

9.  Local    television    inter- 


ference (TVl)  committees 
dedicated  to  resolving 
CB-TVl  problems  now  are 
being  established.  For  assis- 
tance in  locating  a  TVl  com- 
mittee in  your  area,  contact: 
International  CB  Radio  Oper* 
ators  Association  (CBA),  PO 
Box  1020,  Roanoke  VA 
24005. 

Resolution  Of  Interference 
For  Amateur  Trammitter 
Operators 

1-  If   you    have   a  linear 

amplifier  on  your  amateur 
transmitting  equipment,  use 
two  low  pass  filters.  One 
filter  should  be  installed 
between  the  actual  trans- 
mittef  (exciter)  and  the  input 
to  theHinear  amplifier,  (This 
prevents  harmonics  generated 
in  the  exciter  from  reaching 
the  linear  amplifier.)  The 
second  filter  should  be  in- 
stalled at  the  output  of  the 
linear  amplifier  to  reduce  har- 
monic and  spurious  content 

2,  One  unique  inter- 
ference problem  to  TV  chan- 
nel 2  is  from  an  amateur 
transmitter  operating  on  the 
6  meter  band  This  is  due  to 
the  close  proximity  of  the 
frequencies  involved.  You 
may  wish  to  follow  the  pro- 
cedures outlined  in  the  Tech- 
nical Information  For  Service 
Representatives  section  to 
eliminate  this  type  of  inter- 
ference. You  are  not,  how- 
ever, required  to  service  or 
add  filtering  to  the  com- 
plainant's television,  and 
should  not  take  any  such 
action  without  the  full 
cooperation  of  your  neigh- 
bor, 

3.  Local  television  inter- 
ference (TVl)  committees  are 
available  to  assist  you  in 
resolving  interference  prob- 
lems. Contact  the  nearest 
FCC  district  office  (see  ad- 
dresses in  Appendix  B)  or  the 
American  Radio  Relay 
League,  Newington,  Connect- 
icut, for  assistance  In  locating 
a  TVl  committee  in  your 
area. 

Radio  Transmitter  Operator 
Guidelines  For  Resolving 
Audio  Interference 

Although     audio     inter- 
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fere  nee  (often  called  audio 
rectification)  is  usually  re- 
solved by  nnodrfication  of  the 
affected  device,  you  as  a 
radio  operator  can  take  cer- 
tain steps  to  reduce  the  possi- 
bility of  audio  rectification 
by  eliminating  circulating 
radio  frequency  (rf)  currents 
in  grounds  and  metal  objects 
in  the  area, 

1,  Your  radio  transmitting 
equipment  should  be  effec- 
tively grounded  to  a  metallic 
cold  water  pipe  or  a  ground 
rod  driven  into  the  ground  at 
least  8  feet  The  ground  lead 
must  be  at  least  #10  wire  or 
copper  ribbon.  The  greater 
the  surface  area  of  the  ground 
lead,  the  more  effective  it  will 
be.  Also,  the  ground  lead 
should  be  as  short  as  possible- 

Z  You  are  reminded  that 
you  are  licensed  to  use  only 
the  amount  of  power  neces- 
sary to  establish  communica- 
tions. Operating  with  ex- 
cessive power  is  likely  to 
cause  audio  interference 
problems. 

3,  If  you  need  assistance 
in  performing  the  above 
modifications  to  your  equip- 
menty  you  can  contact  the 
dealer  or  manufacturer  repre- 
sentatives. Also^  an  FCG 
licensed  service  representative 
may   be  able  to  assist  you.  ■ 
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APPENDtXA 

Sources  For  Assistance  In  Re- 
solving Television  Interference 

If  you  have  followed  the  In- 
structfons  outlined  in  this  article 
and  the  problem  still  exists,  you 
may  want  to  contact  one  of  the 
sources  listed  below  for  assistance 
and  further  informatton. 

When  contacting  these  people. 


please  forward  with  your  request 
the  information  requested  in 
Appendix  C 

In  most  cases,  the  addresses 
Fisted  for  assaciatioos  and  manu- 
facturers are  for  national  head* 
quarters.  Once  your  inquiry  is 
received,  it  wHI  be  sent  to  the 
local  representative  for  response. 

The  assistance  of  FCC  district 
office  staff  is  also  available  to 
you.  If  you  have  taken  all  the 
steps  suggested  in  this  article  and 
the  problem  still  exists,  there 
may  be  something  unique  to  your 
interference  problem.  By  furnish- 
ing the  information  requested  in 
Appendix  C  to  your  nearest  FCC 
district  office,  an  FCC  staff 
member  may  be  able  to  determine 
what  additional  steps  are  needed 
to  resolve  your  interference  prob- 
lem, 

Dlr«el«r  64  Conntinwr  ANa^rs 
CSvctronfc  I nduilrks  Association  (El A) 
2<H)1  EytStraal.NW. 
W»hln^on,  DC.  2Q{>M 


Manifr«idvr*r  S«fYlc* 


[AffflLI. 


MMv  nmntem  l*fJiiniciiBn  Ntf nfHl  Swvica  prntttumM 
mm  mnnm^  m  mssm  ih*  tvdmidvi  «fwi  n—Jadi 

!iw«t  who  IMV«I  Jn  in»  t.sLd  itoa  may  be  Cfllifid  upf^n  l^ 

Mtms  in*  4««i*f  \tcnfikaiPi  wich  nrificua  ^ircjbternv 
incrurtng  ftFl  Ajntfal  fftovtOti  iftdiniciHTiB  wflh  vBnoLii 
mifrwdion  tojIWinii  a«*1[ni(j  with  HP  irfl«ffec»ftc»  typ- 
ftr^tikm  HFl  complBinU  ahdvWi  be  ret()frM3  so  ihft  locAl 
Admiral  Uftmur  II  Iron^  and  owef  load  q!  crQSfi  modullflion 
occun  m  v*n  of  ftp?rr«fn«]v  ^i§ti  lav«l  of  imnani'trrm 
mdiatiDfi,  Itw  NBtiDfiaJ  Servicer  Divi^ic^n  Hb%  MJilable 
(ra43»  livaifitjav  ai  fio  e*i»fgo  to  the  cuatome' 

Ntffonal  Smfvi^e  OMston 
Ban  S64i 

Ah*t 

Cofrcirtn,  C*  9Q^iQ 

OMrtthJt*^  and  PiMnarki: 

Akti  product!  Inciud*  audk)  tspt  r*c«dcN'5  vtdeo  up^ 
tmjQtfr^m  4U/FM  i«can(«i,  ipiskv  »jr«t»m&  ma 
miitad  mu*%torf  ivoducti    tmuif^isa  ttiM*a  to  RFi 

tis«ui0  m  taetf%im  i& 

Cttttamm*  Sirwo*  £l«pr . 
11  W£  DutJkTTioatni. 
CortUtW,  C4  90279 

Upafi  r*^tHtlt  of  l#Wi# 


In 


Ei*<Ai^ni<  ^^tfy*    Mfwn  «  rnmpliiitf  b  FBc«i*«d  m* 

■annju  Mfv«o*  buUiiii  an  rfi  «nij  wttscvwi  oHnpoi^ 

Tvitft  nrvtet  ^t  DitvrM  it  no  coct  i&ih«  cust^nv.  Bator 
RFI  praMHni  i{i  ihii  lopiJ  Mivn  tfeaiof 

AW—LiiiliiH 

SotMMf  ^lr4An:ft  Di\iftsrt?n 

AnMtitim.  CA  9!Bin 

Piimarf  Product! 
mmrlbtA^t  and  llMnarka 

Cuglomer  fln  protalemi  sfb  refarrtd  ip  i^s  Ideal 
aulhon2*d  hn*c  Wnrrnntv  ^latlons  locaied  naElonwrde 
and  dcnolnd  by  An'nlo^niailDn  card  lufmshed  v\riih  sach 
PFBce  qI  iiqulprnB>nl  Unuiiual  srtuaiLonsare.  al  tri^ option 
Ql  thd  wjirrnnEv  i^taFion,  ricrBrraft  Ic: 

r  j  iS  W  KMfmftM  Aif^mm 
An»/tmm.  QA  0^003 

Anarmm.  Ca  92B03 

A^mVioft  Cmaf  fjrtguna*!  f HAcrrtmiei: 


CuftOfHaff  ploWiWa^  ;rwa«ui(ig  RFI  ifioyU  b«  (vlwrad  lo 
mtUamoirci  Fiats  £«*wi» 


j§4i  Tm^mr-SMrm  Awm»i^.  &. 

Vmn&MOlm  SS49S 


Dwrtbiaaa  and  HamaHa 

>n  tha  <rir«w  q'an  RFi  ^ ijjkuu.  CMJomai  maf  fi^atD 

ciNtarfrtgiiftiwir 

AmNo  Awsaatcrt  Cote 

Bottom 

rjIDf  Ci«afT  Al«rt4j« 

Cmtumtit.  Ohm  *5263 

Wrimatf  Prndudi 
bhrirtbiMail  and  Ratnarkt 

E-tit-JFunu:  CJrg^r& 

RF  I  <bO'rnpi4-init&  ar*  tjsuaiiy  tiandied  by  iha  te-cai  Bitiew^n 
iiafvlCff  iacNrrl^ian  Fadoirv  parLonnel  Of  a  available  10 
AliRjflJ  Iho  1(fchnician  inhett  nfrEKJed  BafrtMMin  malnlainf 
lllf  own  HA\t  q1  lechnicaf  repretenLdtlvSa  whfl  Irpvat  In 
lh«  rialt]  and  rrtgy  End  qalletj  upon  id  d^&ist  1I%b  d«iilaF 
ifjcnul&lan  wnh  tiiUicaU  p!ttb\em^  ^ncFuding  r^j  Said. 
wtrv  prswide^  teclinlcians  w^iih  b  d^iBNed  intirrucTiorv 
EtullaEin  nfiiliiied  "-HinnsonSwippreaaifia  RF  ln[«rl«f*fica" 

tiff  cornptainFEt  nMuld  be  rererced  Id  itit  ktcal  aAldw^n 

dtdi«^ 


Eladrnnlc  S«und  Coirvanf 

TSC  Pffif  Awtmi* 
Htm«tgton.HY  UT42 

Wrttnwf  Pf  adkicJ  I 

Din  rtiuaad  and  ftanarka 

|fanu>i*ctu#*i  uwdisntMors  ol  ELAC  Mi^cDrd  racw^ 
etiangarni,  Cii«ii;i« d  AH  'Fll  r^tim-vn  and  OEC  nunual 
futfaa6i*t- 

nFi  p/ivmrnrnM^umtrnd^mctcs  ta  tftaSar^cv  waiDi^tr 


■Hilf 


A,       .^ 


COiwaiclcirf  fltaSQ 


arlmarj  pTufciiJ» 
PhMfittrfad 


SlMTab  Ccmvpla  ntfWignciru  and  RailiDS 

Capahan  Carp  m^s  imr  ii  ^ifk  tiFi  fif«)>i«m  duaicpt  «t 
Ihair  produa,  ina  Gttanofnm  *tflm  the  manar  Iv  ih* 
mianivn  ^  iiha  Ganatal  Mvcagor 

Cnwi  Organ  CAtpof^lBft 

f  rf^r  f atr  a*tfaimt  A  v#. 
EJUtnafT.  iirdHiM  465 14 

DiMnbutad  and  Hanuriia 

EfWCUnnjiT.  Df^im 

RFI  gofT\fi\ftirni  should  ha  rtlerr^d  [o  ipia  locil  Conn 
daif«f.  w^9thi«r  tnmpmiefH  is  irt  ar  que  $1  warranlna 
Paetdry  BsiJtiantfl  is  ^<vMaW^  io  iri«  dealer  IT  hd  la 

Unablo  EC  csrrscl  IK0  pFoblBm. 

Wfl  profalBiTij  afiCQunt^rQd  *llhin  torm  or  inBiri^moril 
w«rrHin[««  Rr«  usiiBNy  tij^rri^preti  by  Iha  i^allin^  danlop 
*iiEPiijut  coal  EC  fho  afgan  [S*ner 

OHfUi  Nathaa  MantifadiuAiv  Co- 

^  0.  ficjr  ts  t 

Pripnarf  Ptodud* 
Difirt^vHad  aitd  Mamafka 

Co«r  TV.  S(»tao  E 100%  »)i4  stalal  tn  poft^Etla.  f«nwM. 
and  cDintsHitf  on  ccnl^gtif  Aigns 

Ciittemv   mii^aiKa  mwoiwq  fiFi    inotM   liru   b« 
«  tfta  r«ail  daaiaf  lawai.  ir  n^  ^mB-fma.  mmn 
tm  mada  <i  imrting  io  lh«  Comwiiaf 

•Is^  attt  nnotn^  ianal  numbar,  data  of  laia. 

and  «afw4c*  Initory.  Eadi 


OiftriatAad  and 


Amplrhart.  Pr».A<fipiiiiars    Tufwra^  (nagraiad  Ainpi^- 
1lat»,  aM  Hrti. 

InquNriaii   rdaEod  to  ftFi   vnvDhnng   Dynaoo  g^oductt 
i^iDiiM  &a  addratMO  i?  trie  Ci^omBr  Sarwicv  Dvfkait- 

fiiart 

Olffi*a  ^a*  flvailalMe  l^ef  owrters  ql  Dynaki|»  an  a«ca'' 
WfM  lnlo*fnallQn  tltaat  wi  solyi^g  HFl  probiemq 

Elpa  Marlialtng  ifidualrtei,  Inc, 

ftfofwnt  Biiiiafng 

W»*  Wjrt^a  Pur*.  N.  Y.  T  TO#l) 

Primary  Pnutueli 
Olilrl'butad  and  Ramarki 

TNotan-i  furnrabies.  Raai-rD-Ree^  isim  reasFderi 

Cemftlmfiii  jir«  handlsd'  with  rffS4;»d  to  ca^ls  and  labor 
on  an  indiw>du4l  b^tii  fifecessarv  rTiqdiriGa3to*nt  (of  PFl 
ara  mad*  0rt  n  riq -charge  tas*s,  oans  and  labor,  ^jmnrp 
llta  Carm  al  insllkima^E  warr^ni^e  BerSId  Maramaa 
tTKydificjitickn  parti  ara  awaiidcue  has  gi  tharga  Cuatomaf 
Ihan  ^ayi  Par  labor  hrMo^ed  la  the'  «t$daii|ition<  of  irta 
parti 

tmafiaii  dutai,  Kaoi  C«irpanf 


iariarCffy.  NewJssof  Q73Q2 

Prtilff  Prwhida 
DiaM4b4tad  vtd  Hanarka 

TatawiuvH.  Aai^s  a^c:  nvcratlart 

C«0ti^npr  sticMa  rata*  ItF  1  ptotiiami  or  aHgaMta*  ralatad 
io  Emtrson  DT  Dvnonr  produai  to  itw  Plattenat  5arr<e 
Mutagaf  Mori 


?  t^  ra  LasBwt  Siraaf 


Ihal  RFC  tWO&iamn  iftvoMnp  FMTvai 
t  tif  ri#arano»  10  ona  of  ttia  lOBDtfing 

S«vic«  Station  la  M  ii  oackad  v*«h  «war|r  Fimaf 
3  CorVad  Fit^»  Sanncx  CaanAwmi  tfm  Ckottf 

Fivhari  Saryioe  Coo<diAs(icun  Gmup  m^iMani^  cin^ 
eafflflkifiH^kHi«p^  ««ii  FcsiHEf  Av4i<ioMtad  Sa«w^(:«  SLal){Hi:fe 

■m   ■npffiarWfl   dlefjaTtmvntf     and    nroriii,   <ynOaf   m« 
■upviHsiofi  cit  itieMa{«Dnsi  S*rvM:a  Wana^Bf . 


Oarrard  Ptaaaay  Oonswnar  Produdi 

J&OOamfimniisi  Street 
P(iifiVf*w,  Lf.,  f*»m  K'of*  t  tff&J 

Prtn^Plfy  Produdi 
Oterltlirtad  and  namarlii 

'S^rrafCJ  Smfl-l^  Pl^^iiy  ithd-  htuHrpk*  Pl(iy  ALiij^htl'^llc  Turn* 

ijibi«9>. 

Qarrard  tttvraes  ihe  consumor  on  niflUiKls  whlE:n  ma^ 
allmin^te  RFl  m  uniaue  caiR-!!  whnrct  lh«  ^Uf^gaMIOi^* 
are  ineM#crive.  CuSlomar  Dhauin  rnffjr  iKa  RFI  probHim 
10  lti»  AssisTaril  Ser'Mice  Manaq^r  Any  ftPl  pfpeivrrta 
which  4r*  re^-efT^  to  Garfard  ar»  al'riravA  hikndlad  01  m 
no^chnroa  basis 

GaitaraJ  Ciactric  CcmipaAf 


Sttf  ribida^  and  Mamarfca 

RFI  goowiu  ifw^Hd  tie rn^WrM  10 in*rt«ar*tl  OE Ci» 
SArvKKiKt^RatneTocortacaTf^itF)  rt«£u«i«na' 

ihnaMiOft  liaftM^r,  p^»4m4  Sarv>«r 

GE  Raocn  ftacadi  Aarysi  vai  m  ffer  iuidto  tVodwct^ 

Ai  RFI  uUWi  nil  riVwQhn^  atate  prqauaf  iTiuiHd  te 
fafafradw. 

jjanaga*-  Cuaiamm  S^nMoei. 


Si#aartt  Mev  V{H*  rjtn^r 


A  PifnaiJcina/C^   Xnc 
AID  1  VVakT  Mi^vu  f?oa<d' 
Cire^go.  toinan  fiOSJt 

PHitiarji  Prv^dm 

Plai  N  bm  ad  and  Rarrvutll 

El<rC|rQ(ijc  Organic 

Qvlbrshsan  cjJopera!e&  W'ih  bMiari  mnd  cuiiiertiai*.  m 
olferiFH]  iuggoited  RFi  yjlulion^  Quifcranfifln.  utotm,  n& 
reimCLirsQ  Ihe  coni^umer  la  I  !i«rvicJhg  Nowovar.  whan 
e«it#(Ti*  ca&fl&  are  entoumersd  rtu«  eo  pmtim\iy  of  itia 
iranimiiEiDr  and  relative  power,  ihe  ddAiar  mar  writ, 
timet  sbaorblha  ccisi  al  servlcbng  t^p\  propilirnih 

CuniofTii^rs  iihfmid  rgrer  FIF  I  prob<Bm^  eq  tha  \^it\  daslar 
I  fK|  u  irtua  majf  be  ili  reeled  1 9 1  Ke  C  u  51  omSF  Sarvice  iSLH>frr' 
vlunr 

HafWHAAd'  Drgarf  OqmpafVf 

ftmr*'ktip  ^arii    iSitniir^  60-r3l 

Pf^TUryPfOdUdK 
DMrthkdad  andRttnatta 

Or^|am. 

itammqifidi  impittaifis  a  siatt  or  recnntcal  Sar«K4  Raprt* 
mmunnm  apho  iMConie  i^racliv  rrvor««f  m  RFi  caifai 
ihtf  iiha  aaaiaf ~i  sanies  personnet  art  unalM  10  Kurva 

dMt  dw  sarvicas  «t  aftgwadrm^y  ans 
BtttrtmiMt  wndar  #■  c«ritf pi  ar* 
0«4vi4iBj  to  zan%ijptm  and  daaier  aafew  «4p«<h#  cMrq« 
■Italtiir  V  n^t  a  piDdtoci  itaaMHw^  wuianaa 


iTia  »laii  wiaji  tg  Teqwui^ 

H^tiia  HariHrioMt 


P4>o0iim  mwoiiv 


iry  of  Jams  CfVP^ 
6^Am»%Coutl 
Ptrntt^Ht^  JV^wVort  If  MO 

Reeehfflfi.  ArnpLti^v.  Tutnia&iaR.  AMiFM  fuoan, 
Praampf ,  Record  Piavvi  TapaRacorda^b 

OwitO'naii  sihoutd  rePer  HFl  |ircit)'1emii  Io  tna  Uprtw^s^  of 
CvKpmar  Sarwica 

Cuntcn^er^  RFI  ptobie-ms  are  iiaindlai]  on  an  indivMJkial 
tMtus.  II  local,  the  CL^5tQTT>er  i^  ir^vFledto  Cirin(|lh»  RfFriQ' 
tad  'Ut  iilEa  Etiti  plan  Nan-lDceP  cusEn^ml^ts  |tr*  rePerrsd 
fD  |t^a  naateal  warrartl/  !stdElDhi  CarT^qllvfi'  iictlpr>  ib 
provktod  at  no  cosi  tatha  cuatomat . 

HaatPk  Schlnitibangar  CAntpany 

primary  Preducta 
Dliliibuladand  PEamarhi 

AM.'FM  Radio.  Telflvi^tan,  Audita  Syilain;  iKlt-sK 
TransmitEot  Kits 

*taarh  Comijahy  suggest  e  the!  lor  rafteil  ieF>>ce  on 
mstlP'^ffflBtedtQ  RF t.r^g3rdJeu0^li1«  product '■nvptvcO 

CLtitDmart  mav  no*  r«a£h  Fh«  Tvdhnrcal  ContUtlrtMn 
C3<«C«nmaitt  by  «ilher  vritmg  tftnjhClPf  tO  Ittal  4eoar1r*i«r4 
0«  bt  wfcA^  a  iianv  dfTtel  Uns  t^eol«0iii  ^viTf^m  to  Ih^i 
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Ca<n|:rorr.  C*»f0mi*  W22Q 

Piiiimy  PftkAicii 

DW  n  M  *<  and  RflmaHrt 

t#tiii4Vanii  RKhn.  Tap*  Products. 

Cumanm*  iMih  RFi  vatitmat  ftoauid  evatf 
oll^tiHrpsi  it^pontf  office 


4dt  Mr  AiRj>m«  Bfr^ 


I  JO  f  4  rmw  of  ift»  AmfFCW 
IVIH.  Vflrt  N*iv  If^s^i  rooip 

CMltrt>b(JI  K  «ni«  Hwfwrfcfl 
JVC  Am*tt£*,  IfHL 

CNMrtbulMl  Mnt  nwnirki 

AnnpHttltrB.  Tunem,  RetBlwers,  ThEbvI sions . 

Ini^uLrlr^  ralArmri  Eq  NFI  Irtvoh/HlQ  JVC  products'  rnav  tw 
TifllBrrmJ  1-n  itm  a1'F>c«  of  Ih*  ChitF  Enpinear 

Kwnm^aa  EladrtAlca,  ItK. 
Qmn^M  CwHfumtm  9aS4B 


DMrthdai  and  fl»ni»rt« 

MaoHMn.  Tumri.  Ajn|iliif4«rs.  Tumiafiirt. 

KvnnoCI  ««A^  ih«  cutiiDmi#4  *i»i  R^l  pKttmnt  mum 
ttv  ifflia*4  iMt  ^  w<  «ij|honz«(t  df^fiea  uviii  vrfm 

lor  1lt«  nClMI  be  filKMiHi  from  K^mnM) 


i(iH 


iv  MKiingi  ami  connjUiit  RFi  i«  tal^ 
ria^  i|»»  PW  f«4#HB  V«  pioliibni.  itMr  euduw  mat 
wra*  iQ  in«  VvM^ar  Cwilwfev  5w«*  tor  «iir«nnk^ 
f lori  lo  rvum  in*  a|l«c)«i  uh*  lb  tfe*  factory .  Iltfturn  c«n 
ItMtfi  b*  ma*»  ini^l4^  «|rttptlf  wilft  f»»  iiwwj  RI.M 
radoff  itffwnjhtit  iaA<wkctf  sialwf 
KLH  ibMrlMiha  oe«  o1  »niiu?e  hw  inHH  rvtumad  is  in* 
lactorv  (or  ant  f^^'  p^^Mcm  Cuniatrmr  tmwr%  tha  <**- 
ipoiliiiMitty  tv  ivn>ilXling  [hg  unit  io  and  from  Ehii  fafjalr- 

Lalajivll*  iti^Q  ElKlmAlca  E^rp&r^lan 

Syo9t*i,  L  ! ,  Nmw  Vork  f  r  ^Bi 

Pflffidf*  Pfortucli 
Dlitrltiu1*4  Hid  flHtiarht 

AM/FM    rndk^,    Mni^B   Enilert£kn.mgfil   Audio  Pro^ud^. 

CuBttomarn  MiDulul  rai'er  RFI  t]toblflni&  inifolumq  Lpljiyi 
«tr«  |V»i4uiClt  lo  EhB  local  4ftSler  It  ine  [^paiitr  ciinnol 
•Hpvif<«  tHA  probioiTi.  ti>e  c:t4%iarn«f  rt)a.v  coniud  ll^e 
Vt&P  Priftuaoni   EnointfinnQ 

Mafliaw*  Oemaurrwr  El»ClrDfll»  CQrnpany 

9  7£1Ci  MagN^#b^i  Way 
r»fT  t¥«rnt.  fmfiiAntf  4i«4£>« 

OlitilMari  and  iamMlES 

TX>winant,  MuMJ-O^ivWi  Racciver?..  Rwaird  OiaiiQaif 

rt    to    '^W    nOBFVII    Oft    tlHI 


r9»S»tfUai«si< 

$a  S«f  ff«4o«£o,  CA  MOW 

tot  Iwfiiji  OmiiMvt 
roffpua.  CAM94KI 


7110  ^r«itrafa  Aaad 


Onaaf  <La**:i  O^Tiiion 

Mf^miiiia.  Ohq>  *4  F4S 

Saurimuraint  Drwiiort 
liM  La^bmf  Omv 
M«niiHfa,  Okj^m  :uUf6f 

ArortiwatFtt/fF  Dif^tnaft 
EFtii'^iVdirrfi  Armnut.  Dear  IT 
WmMmlfM.  Mmn  0  tomt 

Mt*  r^rt  fti¥ttiiif} 

jFa^f  Rutfiiftoftt,  NJ.  07073 

Chmrrv  HHi.  N.J.  09034 

Ma«  HltPiiW^I  tkKlrIc  Qafiwrdlari 
MtOOSmttr  inc. 

Campion.  C»tifomiM  903?  t 


OWiiNliari  and  Il#nui1n 

M«(co  S4Ji*»,  )nc   ri  nw  Mis»E  ano  iannca  i»prwi«fn<t 


«t¥  le  raukvt  in  wnich  Meico  ^l*i  bcic<vnm&  inv^N^ad, 
ata  FitndM  en  an  inrfMdual  ^mist  Mi  a/|t«if«^«  «ili  ba 
mjHja  Id  giv»  cutitfiiwr  uttsdaaion 

M«ltid  S«m  i4tpe«it  1^'ui  ncfouai  tor  aftudanca  ba 

mHi'atkad  lo  4i  fikmiiMEin.  CA  addma.  v  iha  siinr«ca 
OapaifrriMH  may  b*  ae<ibcled  t»y  i«liDnoni  on  a  tdUI 
ft**  numbv  iMOl  42i-tl3:S.  A4I1  lot  ftie  tt^iimai 
^a^vK*  Managi* 


p  O  Be*  tfCfi 


vid  Cotor  f  alaviMfn 


MtiJiafio  aaiit  mat.  motftt  ttqr  fif ' 
Hnid  «i«ii1l« 

in#G«rMt<ii 


Mil 


SM  MMf  CKvcage  4#«n«ia 
P  O  Bm  9339 
CtaetltO,  tfUntUt  SfKBBD 

primary  Pn»tfiH4i 
OMHbutad  mri  Ranurtu 

TalpviiiDni,  RadiOsi,  *>w(^  ProdU^S- 

BwM^ca  For  R^l  ^ouKt  b$  oooBined  li'O'in  ina  naarail 
MsrtlqiDiTVffry  Wflfd  ip^aFM^Ki.  l^  s^fv^t*  i£  fio!  oMalfiflbt* 
locally,  CWil^mHT  may  wHIb  EQ  F»^e  CusfOFTiDr  Barvie:a 
Pjc*(tJd  Mirinqgat  bE  Efi*  Coi-pOJflE«  Oflit^s  The  MoiH- 
Of>in«rY  W*Fd  HeW  -sefVice  orQfirvlrallao  eari  CAM  uUOFi 
■dCK^Fy  nn(4  cotfKfinls  B^qinBminq  Ealeni  tor  a^^lilance 
wilFidJfl<curtflFI  pmblflm-E 

Moraiit 

WMdlB  Bk»drtc  Cprpi>Ta(l«i  dI  Amaftca 


lunarsr  and  Airqslili**'^.  CotntoiflM«n 


QWrtfrvtpd 


Wain 

For  aionndion  am  a^sisdadica  «ttt  anr  W**fl  Etaoric 
iPHiuciv   imftinm^  ^lOirid  ba  nmctt  lo  itia 
Oaiinniiiiw.  Jmanbon  fctaHenaiSanftca  I 

7.j7*tonnOitwi3.4i 


Harm  atlmt  local  wwfv  tx^tfuaMom  »acttnc«  N«« 

<n  iraijinq  nrr  mriiTnir  ttrr  Tinrtini^iirirM-a  Mmap^r 

C«<l«miltt  Mould  mflr  HFl  {itfQtiWm  14  ttWiDfiJi  Lg^vl^ 


iMaitit 

root  iSftdStrtm 

fiam  roftt.  Htm  ¥vk  100  f  7 


BUrtbiiad  md  Hamarlca 

Each  %¥i  Muaian  ts  handled  individunHv  by  rti-e  SarvKC* 
WiAi^ar  of  me  particutaT   diviSiifln   wihOfi*  prgducl  i» 

lnv«4Mil  rnquirnB'3  rCFaled  to  nF»  sFiQuld  ti«  teldfnMKt 
to  ItIC  pF'OpOF  UlvL%lon  al  NoFlh  Arrmrican  Phalli  pii  Corpo- 
ration 

Nutona  OM#l«i 

JMadVtdfl  A  Pittti  Bank  Rnaiii 
ClrtclT\fWtl.  0*1^^55?? 

Frlmar^  Pfe4u4» 
DlglFfbrf«4  and  Ramarkl 

Rii^iC^v   irvre'C^ms.  AM  fmJiOS 

Ralar  nf  I  pFoblams  10  Consumer  Rolaidann  D«o«nm«dl 

tm  handling 


iCoffl^pani 
tkvftmfh  of  irif  juUMa  flftcfflnC 
CorporatlOrtcl  4jT?ef>::a 

SO  Mtmoammnii  Psntwaf 

HarJ*n«irirm4 


Wh«n  naiBfien  dI  Fffi 


occi^   m*  €Md4<n«t  ihDiM 


and  ri^o^maiinn  Gvnemirig  dw  p>gfa*afn   Upon 
ena  vniw  v^  ba  contsctad  ns^n^ng  »»*« 

KkMft  Mitt  tHrtip  pnd  l^ior  cAsll 

MM^  ffili  <iliw|i 
fSaaOTESfiMAai- 

Ohv«  ElMimrica  Corportf  ipr 
1M0  r  iflwsr  &an«  A  *  vfuv 

FtmmtnPmtk.  atmas  sotj  r 

nmumwrt  CBrtuj?«g>^  0MMfOm  Afaji4^ 

Pftniaff  FfadiKia 

0t4l  ilt)4Atrf  «ntf  HamarliS 

Fcr  »  t^i-Qh-CiasSi  FLli€r.  CQnsuTTMf  -atWhJidl  wrf«  OtiawM' 
4r^  ifHtuia  indud«  rmdG'l  arO  aartal  numbar  JiF  ltu» 
ractmar.1f«juencvof  iti*inierfefence  slflnai  )M  K^owfiK 
and  i*h#lh-er  Hjund  or  piCEUfO,  or  berth,  ar«  «IT«ctad.  Tt>a 
OuaBtW  disEnbuior  ^ervingi  tha  local  Arta  Bfioul-d  ba  con- 
E«Clf4J  ralatka  to  my  of  her  inl«dwancie  problani  ifmi  la 
unlqua  lo  Ouaaar  ^odoctB 

Matiorrei  r  i^«ac^cf uarftf'^J 

t^  Worth.  ra«fli  ?^Tfl7 

Prtwi^j  Frpductt 

pilrtHhiMad  and  ftawinafca 

AIM/PM   Radios,  Mama  Epflen^mmafft  Audhj^  PfOltUCtt 

CwiTpmari  who  aneovntar  urnotja  fmar^atanca  prafelvmi 
inwD^wnQ  Hadtct  ^aclc  autSlo  pfodud»  mitr  #rit*loHl«' 
Prodiid  Dv^mipnusm  MaraQwr  o*  tlm  Hatio^i^l  Onattir 
Cof«fOii 


ttOt}  H.  SMAnarr  D,rTt« 


R 


RFI  {roMAini  iftvOAiinp  tntfi  laSaimMHl 
4«i^t  fnar  bo  raivrcd  id  FtCA  Cortiutnw 

MaqHOAB  lor  fiil95  9^ieuld  vidud*  (nod^ 
mmibar  Of  tho  aqw^MHrt  f  nv  iniiBBtf  nsn 


tf<d  lariat 


F  97223 


nof  ba 


^r£atf42«tf5rfaaf 

firaw  rort,  «lvi«r  Yorlt  tQOrT 

□MribbiPd  and  f^amarlu 

RF»  piOblenH  BficHJd  bn  diraciad  10  lh«  atllf^ton  of  thq 

Vice  Pf»sidant.   ?Qll  CommLiiniii^wicn  mc    il?t2|  «?■ 

?0I  Commifnicaiions.  Iac  ka  tFw  advcftifFnq  una  putiNq 
F«Mion.a  mancy  rapiroaanling  Santui  TEity  wlil  cNract 
tho  ^ttomflf  to  rlw  appFCHJiiatfl  SmniMM  Sofvih*  Camar 
Fhay  siBta  Ehai  aK  &Bnsui  praduct^  ora  carofi^niy  chocitwf 
prior  lo  rinalsfiginaenno  commM mantft  lor  tuicvfUiniiliE'if 
Eo  ft  F I .  U  n  IE  &  are  oilofllahenEci  high  RF  low  nl  ilr  *>  n  --  .1 .  r  h 
#3  N»w  VoFkClty  EC  rlelermlre  any  dof  igo  IImi*^ 

tan}«El*Olric.  Inc. 
f  JEWS  kV  Arrtf/fl  flJVd. 

Prtttia^f  ^twKnai 
Dtalflteiad  and:  Aanarka 

in  \*m  B^rwfl  an  flFl  flfOOlBm  SHquid  MCuf  Ihaonlomar 
^  raqu««tad  to  fal«  ih*  im  10  iri^e  n«ar*vi  San!i^  Au 
rhoriiad  Rapatr  sl^kwi 

TianipiHiMAiii  10  and  from  tna  tfuKi  *%  Wm  f aipoo>*tily 
41  di«  Guiiomv.  Si^iotiiid  ma  ihw  iwt  altaiJala  t^a  ofofr- 

or  Ifia  mmft  iNmM  i?piV*<3  tha 
iitConiiliPi  mii  SJr^cbKlQ 


4J  Mrnr  Sf  a  Sraai 

Ntov  rot.  IM»a  rbr*  voSffJ 


PnnunF  ^TvdiKtt 


OiQoniC«& 


a<t<   RFI  fttCifttawn 
ot  cnarga 


aia  ■iiiupiQhad 
to  corrao 


ihm  iF9t£«i 


ScndbP  Oi^n  Con?   ai^o  A^4n 


rrt  A}i*d4if  W/jfUDMr 
Uapnafd  iU«ss,  471^794 

PTtmarf  produCtt 

Diiirt&ui*d  and  Ratnait* 

Hang^ctLifer  Hnd^mpcitTet  qF  AU^FM  f  unaft-RaCAJMan 
artd  5ur«:!  Amt^lihara  tisad  m  N^-Fi  Sy^ami 

Mai^uFacEUTef  olfef^  &l^T^]1a  ImLlruciKi*^  atiaOt  lo  eid 
quaiorner:!)  in  resdtvidg  problairifi.  iFlMOlvinQ  RF  ixekup. 
ThD  irtrormalion  mciunlai  iiL»()^nlJoFiii  abrnjl  lUiTibii 
ociiiPiprnerti  pfour^diF^gi.  power  irnd  byp»«iiino.  ind  iiihtf 
arid  ^.-ug^BsEionE,  an  how  tct  doEdfmtna  wHdf«  RF  k  anlOf- 
inglhoeouitimenl 

Pvlvr  RFl  Dng^^ecnslD  llie  EngiFie4r»r»g  papi 

Aclirtlflc  AailtD  EbKlrDnki,  Inc. 
p  0,  igiCiM  fi02'^t  rerTninaMnnajT 
i  aJ!  *ngefeE   CA  9CO€ii 

Prtmarr  ^todudi 

t>  Wrtbd  wf  and  11  anufkA 

R«t^  ad  AFl  jnqurtBS  lA  iha  ■ft14HMiOn  oi  int  Naticnail 


ftC« 
SSC-4I-P3 
SatkriTowar 


Radiea. 

«aaSaor 

Oapatii'vo  TtiT 

tliarp  Ela«l  vntca  CorpoirMJAn 
«lDB»fl 


««n  an  RF I  (VDCMin 


landRfiRulEs 

Mani44Ciu««r  {it  Towigcm  ana  RaOo  Racacvi 

SAarp  EhKttmics  aniL  *i{h  pnoOl  oi  ^wchas*  ^UO^mr 
lo  any  TV  owner  who  DomfsiBHn  til  uHOflWOnc*,  a  OF^«e 
tv-3oa  hkgfi-pass  tnim  M  no  cKa^Qfl  AuOio  laditiCMion 

jjrobEEnns  are  hafHUod  on  an  rndimd^it  bavi  by  ih* 
strrvKjc  deodnmefit  fipfaf  aM  Stiarp  C^«i^rpnlcii  RFt 
problpn!!  IQ  Ihe  service  deparrmBfUt 

ShanMwd  Oadranle  LalKHaturtM,  Inc 

errfLTago.  tt'iinats  606^8 

pFlmiry  ProdudlA 
OMrtbiAad  Kd  Ramarki 

n«caAf«fG.  Arrplll^er!^,  TungTs 

C-UE-lorn^r^  wi|h  inlortDrBrcA  llJiCfttld^S  i^uultl  contact 
IhO-S-Vvici^  Laboratory  MAi^dQ^r 

fiofty  Cofponlion 

(&9e  Huperscope  I 

Consjwnor  AudMi  ta(M  ProdUdl  (M^ 

Bhaia  Bnilliarv,  )b^ 
f^f  kbwtrmf  AvanuO 
f  vanalon,  IlinofS  SOSO* 


RiliiFMf  Pfoducti 
DMrlbidiad  and  Aannutat 

M  ii:ri?CrtiOn«$  nfid  El»C}F0n4C  CocnpbnAnl  t 

UankitpiStri'ar  faoommandi  fha  mm  o*  bauincad  tma. 
Nm  irr4iad»K*  tromjuiMM'A-  caEil*«  ii  ma  RFI  jrvtt- 
Hnn  vars>itt  all v  taUn^  »»)«  liap  Ifw  conit^Mf  HmttM 
oattad  Situiv  OhjUm*  a«h  fpacKtcs  10  ifiai  rhay  ntir 
ba  atHe  fo  i«l|i  ?«riva  itw  proeAam  Raiei  HFt  crofttaim 
10  Cittfoffin'Sanriea  Manapor 


ZQ5Z5  KonfKlt  Siv^^ 


EMttMad  asd  H«iri 

Hfea 

Si^l-n 

ESj|3a^Mafa»' 

facord  pwfari  mo 

t^mai-i,  anfipi- 

in 


Sonvi 

nw  oi  spncmi  R^i^  cawn^.  rHvdaig  Ifgm  c«<^ 
bigh  RF  naidi  contaCI  ih«  TwcftiKal  Sanwn. 
r  Suparvap*  Cersorna  OfCtcn 

ilodi^Cjt^Qns  ^>«aaiAarv  to  ran^i  ii*ie*«  HFi  piatitenis, 
am  iMwiaadciHConfeefs,  on  an  mdiwtduaf  ttain 

CTi  SftiaMft,  Inc^ 
f/tfaiMnMiiam  i^oifesf  Gmup 
<|roi^  ^Madlffuate^ 

PriMiary  Produila 
Dlilflbutad  pnd  Ramarta 

f«lav.5iOini,  AM/'^'M  Tunofii.  H*dlo!i   AmfHillOE* 

Cansurtiars  &tvoul4  Urst  com  Ad  ma  doitoF  Fsciory  Field 
5»rvici^  And  Fi^ld  ErvgiFtoorin^  paraoninal  mark  lo^iithar 
ID.  c^ive  msrvv  pi  Eho  fVl  and  Awcilo  Rt'dlUcnlidn  prob- 
lems TFie  dBEler^  ar*  (n  toych  *lih  ihii  rttfttiyiiieluier's 
sarwlEses  Chat  w4ll  tiaJp  tawlyo  lh«  problom  RFI  prpb- 
ivrnK  afc-  haridt»ii  ori  an  individual  bAnlii 

SvF«'Bn4B  has  availall^  lOf  Ehair  tQi^hn4lllanit  MA  ancoUfrnt 
p.clorial  tVl  Kaining  manual  IrEliiCl.  'Di*gnoiM».  td^ntlTI- 
caiton  and  Eiminntion  '  oi  rV|. 


lat  AmariEa,  Ino. 


Dteiib«iad  aAd  liniailia 


VVtian  RFI  opcvs  m  Tanaatq  Dnidiictt.  tfta  martulac' 
tt^'v  nqgeas  nrtar  fha  im  b*  latumH  to  mmn  "Wa 
■«  du  Anr  motM^cM  VI  pD«iib^  w  tiinnaca  ilit  fVi  ^ 

Pnor  ayttiorQiiii«n  ^k»^»a  o*  obia^vd  tFom  ttia  Tad**- 
FUanagcT  ^hw la r«tf n lOf  |ba  wid 


f  9Ki  ?  CrwnHUH  Pmdkmwr 


CHarilHawdBt 
T*ruM  Con?  has  noi  pn4ve«d  tiimt  mmmftmHnatit 
aqufepmarf  w^hui  ov  fmm  iwe  voniA  biJ  writ  b*  {|iad 
Ri  i»ek>  014  a^ii  tma  ctuisman  Jt  a  profctam  ariia«  wiffi 
HFl  Wilt  lAsflad  a  arcwt  cfiang*  al  no  co^jt  a«c*pt  qsks- 
aga  and  iianding  All  uniEiuw  nM'  prtMamt.  n«y  be 
r«i9n«d  CO  Ifka  N<ai?naa  S»f  *i  c*  M anaQW 

Tnotnaa  Cnfan  Cotnipaay 
C^pca^,  tttifiait  B064t 

Primary  PtchAj^* 
Piilrlbulad  af>d  HviTiarlCl 

'Et*clrapilc  Organs 

Refer  RFI  complatma  CO  tha  daator  I^PI  li  ut4jal1v 
resolved  aE  Ihia  lowrj.  0  thff  rn»nuiactuiar'i  Held  service 
lb  mad«  iwne  of  a  oomiumtr  oathplniF^i  regard iroy  RFI , 
tha  Hold  5>envic:e  will  c#ntat^  |ha  taiNK  and  ad^E^a  itiai 

p&r&pn  on  tiow  lo  olin^i^rvditt  Itw  probUm.  Should  IttOt 
lail.  ""tNe  conEinue  Lo  ^ut^ue  th*  ptoblam  yUkl'ir^  our 
owrn  peo|]JB  " 

TtittmashAS  3Ji1*ld  4arvtEa»ngir»a»rt  In  The  awentof  a 
cau  for  assjitan^a.  an  angmaat  paf tonally  comarAi  itw 
eonsiLimef  frr  iated^ana,  iTtiL*i  an  aivomirtiaffE  id  wixit 
tna  noma  of  i#ia  ounmtvnr  to  oorraa  «m  RFl  oondriion. 
wcfi  qr  wihoij^  Iha  doatat  i  mttmtcmn  llWa  tfo  ncii 
char^  th«  CQA^umaf  lor  fhci 


^*tmhk»p,  N  ¥  rrj&5 


ProAicai.  AmpMarL  Ti^nn. 


lv 


Otbcc 


f airvn  naoiciMr  Cuttoa 


SomiBijatf  liayniiijf  OlWea 
3235 1  Ca^paniar  f  rwawBf 
IrwJn^,  TtxAi  tSOti 

Wm:d»n  naguinaf  Olf^a 

f^TSS  VoflTMrt  Aip#nua 

U.i.  Wenaar  EUadnwika  Corp> 

7$  O'  tend  £}rrve 
MoQn^chfv.  14  J.  OTOU 

Prtmtry  product! 
DlMrlbutad  and  Ramarkt 

Consumers  showid  contad  Iho  nanFait  Rafllonai  Sorvico 
M&n^er.  Pinnoar  mikaji  ivalliOl*  I0  ihalr  lactinictans 
an  aaiitaNanl  aervteo  rnanuaj  itnod,  'HI'Fi  1  Court sr- 
moasures  " 

^gstBm  flepidna^  Ofi^iiCi 
7S0jriri!)rd'Dfjin 
Woon^cftiO  WJ  0W74 

Wa:^wn  Rtgmnui  OftfC* 
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Y^fk^a  drg«ni'|«lHvi'  gnami^i  lit  curs  eacii  RFI  prolh 
lam  on  an  mAmdidi  toatn  Wmha  in'cumi  all  iwcas^ 
i«T  Mcfmctf  intormittoti  ■(  fv  ctis^je  il  iiterferinc* 
B  4ta*  10^  <t«iign  trf^r    V«mart«  tak«s  de^s  m  *9  own 


JtflflH  ^wi*  cffkvdAritidi^  ID  rfendlmg  and  ptovfO^^ 
nUM  kft  RFl  prpbwnt  on  a  caMMbv-caw  bavt  ftFi 

RFl  ra^ifrad  tfiouid  inditM  mciOei^  and  acTiai  nuinCMr 

Cuillitn«f|   *iin   J   MnrQi^,   dirficiili    Ht^l  pmfiliiTTi  Ttiay 
tfiraca  a  latt«*  10  ll^e  tlationaJ  S«Tvica  Managaf 


APPENDIX  B 
Addresses  Of  FCC  District  Offices 

Listed  belaw  are  the  addresses 
and  telephone  numbers  of  the 
FCC  district  offices.  This  list  is 
alphabetical  by  state,  and  also 
includes  offices  in  Puerto  Rico 
and  the  District  of  Columbia 
(Wastiifigion  DC}. 

yoy  are  rerrnir»ded  that  the 
informattork  requested  in 
Appendix  C  will  be  required  in 
order  that  a  Staff  member  may 
analyze  your  jnterference  prob- 
lem.  Please  forward  this  infor- 
nration  by  mail. 

ALASKA,  fknchofMg/a 

U  S  Fdsi  Office  Bm^tffiu  ^OQtn  G&3 

4ih  A  G  Streei   P  O  Sox  644 


Anchom^jei  Aldft(3  995iO 
|f*hon«  Area  Cq<Je  907  265-S201 

CALIFORNIA.  Los  An^ere^ 
37  \\  long  JB«acn  Qlvcl 

Lon^  Btfiich.  C&tiiornm  90B07 
Ph<Hi«  Arc*  Code  213  426-4451 

CAWJFQUNJA.  Smn  Olego 
Fox  Thiftatre  Buikling 
i?45  Severn  Avwuie 
San  Ofee^o  Caiilorrika  9?T0i 
Fnon*:  A/M  CatUt  ?r*  79^-5460 

CALIFORNIA,  San  Francisco 
321A  Cu^omhQus« 
ssse^iiefr  Sir««t 
San  Ffanosco.  Ca3i1arnia94iiT 
Phona,  AreaCoda4i5  556  7700 

COLOR AOO,.  Demver 
Suii^  ?S2b  Eiiecyhve  Tower 
14  OS  Curti*5»tfaei 
D^rnver   Colofado  80202 
Pfione,  Area  Code  303  837^054 

DISTHICT  of  COLUMBIA 
(WASHINGTON.   D.C,> 

1£f1^  M  blruwt  N.W.  Rogm  411 
Waahlnqlon.  DC.  20554 
Phonfl  Area  Code  202  632  .8334 

F  LOR  IP  At  MismJ 

f  19  Federal  SuHding 
51  S.W  F1r$|  Avenue 
Mianir  Fronde  331 30 
Phone  Area  Code  305  350-5541 

FLORIDA.  Tdrnpa 

Barnefi  Oirice  6ldQ    Rm  809 

1000  Asi!>iev  Driv« 

Tampa  Fborida  33602 

Phonif  AfttaCo^  813  228-2^72 

GEORIilA,  ArrantB 
Room  440.  Ma^seii  BMg 
1365  Peachlree  St  N  E. 
Alla^a.  GAOrgta  30309 
Phone  Area  Code  404  Se  I '3f»a4 

GEORtjIA.  Sava^nnah 
?30  F«icJef8i  OH^ce  Bldg  and  Counhause 
125  flu4J  Slreet  P  O  Bom  fi004 
Savannah.  Geofgia  3 1402 


Ph&rte  Area  Code  91 2  232-432 1  exi  320 

HAWAII,  HorKiJulu 

903  Fediaral  Building 

P  0  Bom  1021 

335  Mef^am  Si  reel 

Hc>rK»lulbi.  HewaM  96S08 

Phone  Area  Code  808  540-5640 

ILLINOIS.  OricaQO 
3935  Feoval  BuiJdinig 

230  SOkflti  Oeartx>rri  Street 
Chicaiio  i  (iino'±  #0604 
Pbone:  A/ea  Code  312  353-01 95 

LOUISIANA^  New  Orleans 

829  F   £  award  Heten  Federa  i  BidQ 

600  South  Sif  eef 

Now  Of  ^eans.  LO'Uisiana  70730 

Ption«  Area  Code  5D4  509-2094 

HAftVLANO,  Bd4i<more 
Gaofg«  fi^    FalJon  Federal  Building 
f^oom  623  31  HopHins  Ptaia 
QalTJrncrre,  Maryland  2l20i 
Phone  Area  Code  30 1  962-2728 

MASSACHUSETTS,  Boston 

1600  CuaTornhiOUse 

165  State  SI  re#t 

Boston.  Massachusetts  0?  109 

Phon*  Area  Code  61 7  223  €609 

MICHIGAN.  Detroit 

10^4  Federat  Building 

23 1  W  LafayeneSlreei 
OetroFt  Michigan  48226 
PbQfl«  Area  Cade  313  22 &-607e 

MINNESOTA.  Si   Paul 

€9  3  Fffd'er^J  Bytidirtg 

316  r^  i^abert  Sireel 

SI   Paul.  MinneiAa  551CIT 

Ridne  Area  Code  61 2  725-7SfO 

MlSSOUni^  Kan^^as  City 
1  ^03  Federal  Buildvig 
601  Ea^st  12th  Street 
KAn»^  City.  Mt^^oun  S4106 
F^K>ne   AreaCode$t6  374'6t$S 

N£W  YOAK.  ByTfaio 

1307  Federal  Buiidif>9 

T 1 1  W  Huron  Si  reef  ai  Delaware  Ave 

B4fffaio.  New  v^ork  14^02 


Phone.  Area  Cocte  7Tfi  84:^-3216 

NEW  YORK,  New  York 

201  Vantk  SI 

NewVorit   NewYqrk  10014 

Ph&ne  Area  Cq<de  212  610-3437 

OREGON,  Portl^Kf 

I  ?82  Fe<ieral  Dtfice  Sildig 

t220SW  3fd  Avenue 

Fori  land.  Oregon  97204 

Plione  Area  Cotfe  503  22 1  -3098 

PENNSYLVANJA.  Riiiaf^pltia 

t  T425  James  A  Syfne  Fetteral  Courthoyf* 

^1  Market  Sfreet 

Pi^iladeiplita.  F^^rnsY'varria  1$10S' 

Phone  Area  Code  215  597-*4 1 1 

PUERTO  RlOO.S^Juan 
US  Posj  Office  and  Coun house 
Room  323  P  O  Box  2967 
San  Juan,  Puerto  l^ico  00903 
Ptwne  Area  Qo6&  809  753-4567 

TEXAS,  Beau  mom 

Room  323,  F&derar  Building 
3DDWJ I  low  Street 
Beaumont.  Te^^ss  77701 
Phone  Area  Code  naaae^OS 71 

TEXAS,  Dallas 

i«rte Cabell  federal  Bidg 

Room  13E7,  1100  Commerce  Street 

Dallas,  Texas  75242 

Phone  Area  Code  214  749-1719 

TEXAS,  Housion 

5636  Fe^erai  Bui^dmg 

5 1 5  Ru&k  Av&nue 

Houston.  Texas  77002 

Phone  Area  C(Kle  713  22$- 5624 

VTRGINIA,  Noftol»( 

MiMaiy  C*rcle 

B7Q  North  M^arv  Higtiwav 

Norfolk  Virginia  23502 

Pnone  AjeaC[MSe804  4&i-6472 

WASHJP«GTOir.  S«lTle 
3256Fe<tefaieidg 
915  Second  Avenue 
Seallie  Washmgion  96174 
phof»e  J^rea  Code  206  442  7653 


APPENDIX  C 

In  requesting  assistance  from  the  asso- 
ciatfOfi.  manufacturer,  dealer,  or  FCC  disthci 
office,  the  following  information  will  be  helpful 
fn  analyzing  your  problem. 


6.  Were  suggested  home  remedies  made? 
D  Yes           D  No 
Please  explain  (be  specific);  


9.  At  what  time  of  day  does  tfie  interference 
usually  occur  and  how  long  does  it  fast? 


Dale 


10* 

Give  Make, 

Model  Ni 

jrtiber, 

and  the  Year 

Purchased, 

of    your 

TV    or 

AM/FM 

re- 

r^iwer. 

1.  Your  name: 


Address: 


Pfione  Number. 


2*  If  known,  radio transmHter  operators: 
Name: ^ 


7*  a.  Was     service     representative     called: 

D  Yes  D  No 

bf  If  yes.   were  suggested  nnodifi  cat  ions 
made  ?  D  Ye$  D  No 

Please  explain  (be  specific): „ 


11.  Was  the  level  of  interference  affected  In 
any  way  by  the  modifications  suggested  in 
this  bulletin?  D  Yes  D  No 

Commenis:  ^ 


Address: 


Call   Sign:    ^ 


Hours  of  Operation: 


3.  Type  of  tmerterence  identified: 

D  Pa d  i 0  T ra n smitt  er  D  E  lecl rica I 

n  Co-Channel  U  FM 

D  Audio 

4,  a,  TV  Channels  affecied: 


8. 


a.  If  a  radfo  transmitter  is  involved,  was 
the  operator  contacted''  D  Yes  D  No 

b*  If  yes.  what  was  the  result  ol  that  con- 
versation?  ^ . 


b,  AM/FM  Frequencfes  affected; 


5*  If  you  are  ejtpeHencing  either  FM  or  Co- 
Channel  interference,  estimate  the  dis- 
tance of  the  interfering  station  from  the 
location  of  your  home:  < miles} 


c.  Were  suggested  transmitter  modifica- 
tions made*^  □  Ves  D  Mo 
Please  explam  (be  specific}: 


12.  Describe  fuily  the  sound  or  noise  made  by 
the  intefference  and.  il  the  TV  picture  is 
affecie<j.  please  provide  a  drawing  of 
what  the  interference  pattern  looks  like. 
(Use  separate  sheet.) 

13.  a.  Are  any  of  your  neighbors  eKperiencirtg 

I  he  same  type  of  interference? 

D  Yes  D  No 

if  yes.  on  a  separate  sheet,  indicate 

their     names,     addresses,     and    type 

eouipment   receiving  the  interference: 

TV.    AM/FM   radio.   eJectronic   organ, 

etc. 

b.  Was  the  information   provided  tn  this 
bulletin  shared  with  your  neighbors? 
n  Yes         D  No 

H  yes.  please  e?(piain  what  modifica- 
tions were  made  to  ihetr  eourpment  and 
If  the  modification*^  eliminated  or  re- 
duced the  level  of  interference.  (Use 
separate  sheet  if  necessafy.) 
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The  "ULTIMATE"  in  CW  Reception! 


COPY  ONE 


m 


ACTUAL  SIZE 

3'A"W1DE 

2  i/sHIGH 

4  3/A"  0^£p 

COPY  ONE  IS  NOT  A  FILTER!  This  station  accessory  is  a  must  for  the  discriminating 
amateur  who  operates  CW,  whether  he  is  an  avid  CW  op  or  one  who  engages  in  CW 
for  prof  iciencY  The  CW  signal  is  processed  [not  filtered)  in  a  manner  which  allows 
true  ULTIMATE  STATION  REJECTION,  a  mode  which  has  been  previously 
unavailable.  The  circuitry*  is  totally  unique  (patent  pending), a  must  for  emergency 
CW  operations.  If  you  haven't  had  the  opportunity  to  operate  a  COPY  ONE,  ORDER 
YOURS  TODAY! 

COPY  ONE  CW  PROCESSOR  SPECIFICATIONS  A  FEATURES: 


I  Ultimate  ftation  rejection  talmost  unbelievable  but  true!) 
I  Pitch  &  volume  independent  of  receiver  or  transceiver 
I  Full  quieting  (i  e.,  no  background  noise)  without  squelch 
I  COPY  ONE  is  not  a  filter,  there  is  absolutely  no  ringing  or 
background  notse 

iPtug^  into  transceiver  or  receiver/ transmitter  combo 
without  modification 


IDiK:riininatei  tignab  in  60 to  100  cycEe  increments 

I  Full  break-in  CW  operation 

I  Includes  115  volt  AC  power  supply  or  may  be 
battery  operated 

IBuiltin  code  practice  oscillator 

I  LED  lock-yp  controlf  front  panel  mounted 


ORDER  YOURS  TODAY! 
send  S99.95  by  check 
or  money  order  to: 


LOGITRONICS   INC 


3135  North  Cole  Road   Boise,  Idaho  83704    [2081377-1562 
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The  1978  Atlanta  HamFestival 

and 
Georgia  State  ARRL  Convention 

June  3-4,  I97« 

Downtown  Atlanta  Marriott  Hotel 


e  GIANT  covered  Fleamarket/Swapshop! 

•  More  than  50  Forums/Meetings! 

•  FCC  Exams! 

•  Parking  for  thousands  of  cars! 


140  Major  Exhibits! 
Special  MICROPROCESSOR  Section! 
Programs  for  Ladies  &  Children! 
Activities  Galore! 


Registration:  $3  per  person  IN  ADVANCE,  S4  at  the  door 

Ladies  &  Children  FREE! 

If  you  do  not  receive  a  Preregistratton  Packet  by  May  1st,  write: 

Atlanta  HamFestival  1978 

100  Woodtawn  Drive 
Marietta,  Georgia  30067 

or  call  Area  404/971-HAMS  anytime  day  or  night  (PLEASE  DO  NOT  CALL  BEFORE  MAY  1st) 

Hotel  Rate:  $26  per  day  single  OR  doublel 

Write  for  Hotel   Reservations  to: 
Marriott  Hotel  •  Courtland  at  International  Blvd.  •  Atlanta,  GA  30303 
or  phone:  Area  404/659-6500  and  hurry,  hurry,  hurry! 

THE  BEST  HAMFE5T  IN  THE  WORLD! 
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PORTABLE/MOBILE 

•  15  channels  (12  on  dial/3  priority) 

•  Fully  collapsible  antenna  or 
''rubber  dock" 


Compatible  mount  for  mobile 
operation 

Dual  power  (3  watts  high/400mw  low) 

External  power  and  antenna  easily 
accessible  for  mobile  operation 

Lighted  dial  and  meter 

Double-size,  long-lasting  Internal 
batteries  with  optional  Ni-Cd  pack 
and  charger  available 

ICOM's  IC-215  is  the  FM  radio  that  puts  good  times  on  the  go.  Now  an  outstand- 
ing mobile  mount  and  quick-change  features  for  external  power,  speaker  and  anten- 
na  conversions  make  moving  from  base,  to  vehicle,  to  hill  top  fast  and  easy:  and 
the  IC-215  paitable/mobiie  provides  continuous  contact  for  even  the  busiest 
FM  enthusiast. 

TTie  IC-215's  three  narrow  filters  provide  quality  not  usually 
found  in  portable  VHF  equipment-  With  15  channel  capacity  and 
an  MOS  FET  RF  amp  with  5  tuned  circuits  in  the  front  end,  the 
IC-215  gives  optimum  FM  portable  performance. 

You'll  be  carrying  quality,  performance  and  versatility  with  your 
iC*215  FM  portable/mobile. 

SpcHfrcBtlcia*:      Fnqomirv  Rxngp :  146^  14H  MHz  C  ViAta^r:  t:3.B  VDC  fwg<llvc  grDund       Slw;  ISSfinnf h)  k  61mfHifc-|  *  I62nnii(<t) 
^ tL^^::: .  l.^f  kq      Number ni  WmnneW-  15  truAL  12  nn  m^kn  iwHth.  Z  pr ioffty      Power  Output: 3.Q  W  cu  0  5  W  Z  Mk FLifjhiirw 

60  dB  Of  betrer 

All  ICOM  ndlotmlgaificanltv  CJtce«d  FCC  vpecificiiUofu  tifnitins  ipurJous  einl»»lotu. 


^ 


Thi»  n*w  mobile  mottnf  Is 
nfrw  available  for  vOuf  EC- 
215-  F**t  iiueriion  And  re- 
■lovaJ  t«  a  vnap.  and  the 
mount  U  coifapiS«bl«  when 
■Hit  in  use. 


H  F  /  V  HF/  1>H  F  AM ATEU  R  AND  MA  R^NE  COM  MU  Hi  C  ATI  ON  EO  DIPM  E  NT 


ICOM 


ICOM  WEST  INC. 
Suite  3 

13256  Norlhfup  Way 
Believue  W3$li  eeooS 
(206)  747-9020 


DtSTfllBUTEDSY 


ICOM  EAST.  rNC, 

Suite  307 

3331  Towefwood  Drtve 

Dallas.  Tejcas  75234 

(214^620-2780 


ICOM  CANADA 

7087  Victoria  Drive 
Vancouver  B  C  V5P  3Y9 
Car>ada 
(604}32t-lS33 
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Hey,  Old-Timers! 
The  Breadboard  Is  Back! 


jiffy  up  those  !C  circuits 


Rod  Haiien  WA7NEV 
RO-  Box  73 
Tombstone  AZ  8563B 


Are  you  afraid  of  inte- 
grated circuits?  If  so, 
why?  ICs  are  complex 
little  devils,  but  wiring  them 
together  is  simple  enough.  1 
used  to  shy  away  from  \C 
projects  because  of  the 
apparent  complexity,  unless  a 
nice  ready-made  primed 
circuit  board  was  available.  I 
felt  that  way  until  I  found  a 
quick,  simple  way  to  copy  a 
circuit  out  of  a  magazine  or 
design  one  of  my  own.  Enter 
the  plug-in  breadboard. 

This  is  not  a  how-ii-works 
piece;  this  is  a  how-lo-do-it 
article.  There  have  been  many 


good  articles  written  on  how 
ICs  work  and  what  they  will 
do*  Look  back  over  the  past 
few  years  of  73  Magazine  to 
see  what  I  mean.*'^*^ 

A  full-blown  schematic  of 
the  inner  workings  of  almost 
any  integrated  circuit  is 
enough  to  scare  all  but  the 
most  electronically  oriented 
technician,  but  you  don't 
have  to  understand  ICs  to  be 
able  to  use  them.  Consider 
the  black  box;  you  don't 
know  or  care  what's  in  the 
box  or  how  it  works.  All  you 
need  to  know  is  that  you  get 
a  certain  output  for  a  given 
input  —  a  cause-and-effect 
relationship.  A  television 
receiver  can  be  considered  a 
black  box;  as  long  as  a  valid 
signal  is  on  the  input  channel. 


you  will  get  the  audio  and 
video  that  you  want  out  of 
the  box,  even  if  you  don't 
know  how  it  works. 

Look  at  the  integrated 
circuit  in  the  same  manner.  It 
has  input  and  output  leads, 
all  well  defined.  A  given  input 
will  always  give  the  same 
output  This  article  will  deal 
mostly  with  digital  ICs.  Look 
over  some  of  the  schematics 
in  recent  magazine  issues,  and 
compare  those  built  up  of 
digital  ICs  with  those  made 
with  transistors  or  tubes  (if 
you  can  find  tubes  still  being 
used).  One  thing  that  will  be 
obvious  is  the  almost  total 
lack  of  supporting  com- 
ponents such  as  resistors  and 
capacitors.  Digital  circuits, 
except    for    the  clocks,   are 


composed  almost  entirely  of 
ICs  connected  together.  Tran- 
sistors are  usually  used  when 
it  is  necessary  to  drive  a  larger 
load  than  the  IC,  with  its 
small  heat-dissipatirig 
capacity,  can  handle. 

A  linear  IC  is  more 
complex  in  that  it  compares 
more  with  the  amplifiers  in 
the  tube  and  transistor  lay- 
outs. A  digital  IC  is  really  a 
bunch  of  switches,  and  elec- 
tronic switches  hadn't  been 
used  long  before  ICs  came 
along.  The  first  electronic 
computers  were  tube^type. 
They  were  very  large,  very 
inefficient^  and  great  for 
heating  buildings. 

The  IC  Breadboards 

What  do  you  need  to  put 
together  the  circuits  you  read 
about  in  the  magazines  or  the 
ones  you  come  up  with  on 
your  own?  First  you  need  a 
means  of  trying  out  the 
design,  making  changes,  and 
adding  a  few  ideas  later.  You 
should  be  able  to  do  all  of 
this  without  soldering  and 
unsoldering  dozens  of  con- 
nections each  time.  This  is 
where  the  IC  plug-in  bread- 
board comes  in  (Photo  A), 

The  boards  used  here  were 
provided  by  Continental 
Specialties  Corporation,"* 
which  manufactures  many 
different  models,  shapes,  and 
sizes  of  boards.  The  QT-series 
board  is  of  high  quality  and  is 


Photo  A.  IC  plug-in  breadboards.  At  the  top  is  the  CSC 
QT-59S  flanked  by  the  QT-S9B  bus  strips.  At  the  bottom  is 
the  CSC  Experimenter  600  board. 
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Photo    B,     Various    components    mounted    on    the    CSC 
Experimenter  300  and  600  breadboards. 
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designed  for  those  who  do  a 
great  deal  of  this  kind  of 
work.  The  Experimenter 
series  combines  the  IC  board 
and  the  bus  strips  in  one 
piece.  These  latter  boards  are 
good  quality,  are  lower  in 
price,  and  are  quite  suitable 
for  this  use. 

ICs  are  plugged  in  along 
the  center  of  the  boards  and 
short  jumpers  and  com- 
ponents interconnect  the  pins 
according  to  the  design  sche- 
matic. The  bus  strips  are 
connected  to  battery  and 
ground  and  then  cross- 
connected  to  various  points 
in  the  circuity  as  required. 
The  Experimenter  300  is 
designed  to  be  used  with  14- 
and  16-pin  ICs,  and  the 
Experimenter  600  is  used 
with  the  larger  IC  packages, 
such  as  those  with  24  and  40 
pins.  The  large  ICs  wilt  also 
work  on  the  300,  but  they 
cover  up  more  of  the  corv 
nee  tors,  allowing  fewer 
jumpers  to  a  given  pin. 

Other  components  —  tran- 
sistors,  resistors,  and 
capacitors  -  can  be  plugged 
in  also  and  jumpered  into  the 


circuit  Each  bus  strip  rs  one 
continous  series  of  connec- 
tions and  can  be  used  any- 
where along  the  board.  The 

connector  that  each  IC  pin 
plugs  into  has  4  additional 
points  that  can  be  used  for 
jumpering  (Photo  B), 

Data  Books 

The  next  items  you  need 
are  data  books,  just  as  tube 
and  transistor  manuals  give 
basic  information  on  using 
these  components,  data 
books,  put  out  by  the  semi- 
conductor  manufacturers, 
cover  details  on  their  inte* 
grated  circuit  products.  Since 
all  of  the  major  IC  fabricators 
make  all  of  the  more  popular 
ICs,  the  data  books  from  one 
source  will  cover  just  about 
all  that  you  will  need  to 
know.  These  books  come  in 
two  principal  editions,  one 
for  digital  ICs  and  one  for 
linear  ICs* 

There  are  also  some 
specialized  data  books,  but 
these  are  the  two  you'll  use 
most  They  may  be  purchased 
from  any  of  the  companies 
that   advertise    ICs    for  sale. 


Texas  Instruments,  National 
Semiconductor,  and  Falrchild 
all  put  out  good  ones,  and  the 
information  they  contain  is 
well  worth  the  very  low  price. 
These  books  not  only  list 
all  of  the  electrical  charac- 
teristics of  the  various  ICs^ 
the  physical  dimensions,  and 
pin  connections,  but  also 
suggest  applications  of  many 
types. 

The  Power  Supply 

Next  you  need  a  power 
supply  or  supplies,  depending 
on  the  needs  of  the  given 
circuit  A  basic  requirement  is 
a  +5  V  dc  supply,  as  all  TTL 
and  CMOS  digital  ICs  use  this 
value.  Linear  ICs  use  various 
voltages^  both  plus  and 
minus.  Further  on,  Til 
describe  the  construction  of  a 
supply  that  will  take  care  of 
most  situations- 

Since  this  supply  will  have 
a  variable  output,  you  will 
want  some  type  of  voltmeter 
to  set  the  output  voltage  each 
time  you  use  it.  A  VOM, 
VTVM,  or  similar  meter  will 
serve  this  function,  but  I 
chose  to  dedicate  a  meter  to 


do  this  in  order  to  hav^  a 
continuous  readout  I  think 
that  this  is  the  best  way,  and 
ril  show  you  how  to  use  just 
about  any  meter  you  can  get 
your  hands  on  to  do  the  job. 

The  Logic  Probe 

And,  last  but  not  least, 
you'll  need  a  logic  probe,  I 
said  earlier  that  a  digital  IC  is 
nothing  more  than  a  bunch  of 
switches.  A  logic  probe  wi!l 
tell  whether  these  switches 
are  operated  (high)  or  un- 
operated  (low).  If  a  switch  is 
operated^  you  should  see 
about  +5  volts  on  its  output, 
and,  if  it  is  unoperated,  you 
should  see  ground.  A  VOM  or 
VTVM  will  obviously  give 
this  information^  but  a  logic 
probe  is  easier  and  more  con- 
venient to  use.  ril  discuss 
how  to  build  one  of  these 
before  I'm  through. 

You  wifl,  of  course^  need  a 
selection  of  ICs  to  work  with. 
All  of  the  components, 
except  the  transformer  knd 
the  meter,  used  in  diis  article 
were  purchased  from  James 
Electronics,^  !  deal  with 
them  because  their  service  is 


Photo    C    The   breadboards   attached  to   the  front  of  the 
modified  Bell  and  Ho  welt  design  console. 


f^oto  D.  Every  breadboard  needs  a  bread  pan.  Here  is  a  bread 
pan  used  instead  of  a  metal  chassis.  The  bread  pan  Is  cheaper 

and  easier  to  work  with. 
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F/;^,  h  (a)  A  5-vo!t,  J -Ampere  regulated  power  supply ;  (b)  A  0- 
to  SO-vollf  1 -Ampere  regulated  power  supply;  (c)  A 
combination  of  (a)  and  (b);  (d)  and  (e)  show  the  connections 
far  the  TO-3  and  TO -2 20  regulator  packages.  DI  —  four 
hAmp,  50-volt  diodes  or  equivalent  diode  bridge;  D2  —  four 
2'Ampt  100-volt  diodes  or  equivalent  diode  bridge;  Ulf  U2  — 
0434074)5,  LM340K-05,  LM309K,  or  7805  regulator. 


outstanding.  I  have  never 
waited  more  than  7  days  for 
any  merchandise,  and  I  have 
always  received  everything 
exactly  as  ordered.  Having 
had  many  unpleasani  ex* 
periences,  both  in  and  out  of 
the  electronics  field,  with 
mail-order  firms,  I  can  recom- 
mend this  company  very 
highly. 

Putting  It  All  Together 

1  mounted  my  bread- 
boards with  double-sided  tape 
on  3  design  console  (Photo  C) 
which  came  as  part  of  a  Bell 
and  Howell  electronics  corre- 
spondence course.  After  I 
jumpered  to  the  wrong  bus  a 
few  times,  I  marked  the 
positive  bus  red  and  the 
ground  bus  black  with  wide 
felt-tip  markers.  The  console 


came  with  plug-in  connectors, 
which  were  used  as  the  Bell 
and  Howell  method  of  bread- 
boarding,  but  they  are  much 
too  large  for  ICs, 

The  console  contains  a  0- 
to  30voli  variable  supply,  a 
tunable  sine  and  square  wave 
audio  oscillator,  filament  and 
high-voltage  supplies  for  tube 
circuits,  and  a  speaker.  1 
modified  some  of  ils  features 
to  fit  in  with  my  I C  designing 
interests,  t  left  the  variable 
supply  as  it  was,  but  I 
mounted  a  0-  to  25*volt  dc 
meter  on  top  and  wired  it  Lo 
give  a  continuous  readout,  I 
used  the  63-vo!t  filament 
winding  to  power  a  +5  V  dc 
regulated  supply.  The  LEDs 
of  a  logic  probe  are  mounted 
into  the  top  of  the  meter 
bracket 


Since  you  probably  don't 
have  a  console  like  this,  why 
not  build  one?  You  can  use  a 
metal  chassis  about  9'*  x  12" 
X  3*'  turned  upside  down  or  a 
piece  of  wood  about  9"  x 
12"  X  V\  If  you  choose  the 
latter,  a  smaller  5"  x  9"  k  3" 
chassis  can  be  mounted  on 
the  rear  of  the  wood  to  house 
the  electronics.  Since  youVc 
concerned  with  bread- 
boarding,  a  small  bread  pan 
could  serve  this  purpose 
(Photo  D).  In  either  case,  the 
breadboards  can  be  mounted 
with  double-sided  tape  or 
permanently  attached  with 
screws.  Put  rubber  feet  or 
tape  on  the  bottom  of  the 
chassis  to  keep  it  from 
scratching  the  furniture, 
especially  if  you  have  to  work 
on  the  dining  room  table.  A 
piece  of  cloth  glued  to  the 
bottom  of  the  wooden  ver- 
sion would  serve  as  well. 

Build  your  supplies  on  the 
breadboard,  and  then  mount 
them  on  the  chassis.  Fig,  1  (a) 
is  a  +5  V  dc  regulated  supply. 
Fig,  1(b)  is  a  supply  that 
varies  from  3  to  30  V  dc 
depending  on  the  position  of 
the  5k  pot,  and  Fig.  1(c) 
simplifies  the  whole  setup  by 
combining  both  of  them  into 
one  (Photo  E), 

All  four  regulators  listed 
for  Ul  and  U2  will  put  out 
up  to  one  Ampere  regulated. 
If  the  output  is  shorted,  too 
much  current  is  drawn,  or  the 
regulator  overheats,  it  will 
shut  itself  down.  It  is  ther^ 
fore  almost  impossible  to 
damage  it  All  of  these  regu- 
lators automatically  ground 
the  common  (#3)  terminal 
when  they  are  attached  to  a 
metal  chassis  or  heat  sink.  See 
Fig,  1  (d)  or  1  (c).  This  is  okay 
in  most  cases,  such  as  Ul  in 
Fig.  1  (a)  or  1  (c),  but,  when 
the  common  terminal  is 
floated  above  ground,  as  U2 
is  in  Fig.  1(b)  or  1  (c),  it  must 
be  insulated  from  the  heat 
sink.  In  this  instance,  the 
common  terminal  is  brought 
to  the  wiper  of  the  5k  pot* 

After  testing  the  supply  to 
be  sure  it  is  going  to  work^ 
transfer  all  of  the  com- 
ponents from  the  breadboard 
to  the  chassis.  Heat  sinks  and 


silicone     grease     should 
definitely  be  used  if  you  hope 
to  draw  the  full  rated  current 
The    heal    sinks    should    be 
mounted  outside  the  chassis 
so    that    air    can    circulate 
around    them.    Point-to-point 
wiring  can  be  used,  and  the 
layout  is  not  critical.  Attach 
the  diode  bridge  to  the  side 
of  the  chassis.  Put  the  regu- 
lators on  the  back  wall  with 
lugs     under     the     grounded 
mounting  screws,  and  run  all 
of  the  grounded  components 
to     the     lugs.     Combination 
banana  plug/binding  posts  are 
great  for  connecting  from  the 
supply  to  the  breadboard  bus 
strips.    Use    your    VOM    or 
VTVM  to  check  the  output 
voltages  of  both  supplies.  If 
you  don*t  get  a  solid  +5  Vdc 
from    the    fixed   supply   and 
about  3  to  30  V  dc  from  your 
variable   supply,  check   your 
wiring  again.  The  maximum 
voltage     from     the    variable 
supply    will    depend   on   the 
voltage  of  your  transformer* 
Please  note  that  any  of  the 
supplies  shown  in  Fig.  1  can 
be      made     into     negative 
supplies    by    grounding    the 
positive     output     and     con- 
necting all    of  the  grounded 
connections  together  but  not 
grounding    them.   The  point 
marked  common  on  ihe  sche- 
matic    then    becomes    your 
negative  output 

The  Voltmeter 

The  built-in  voltmeter  can 
be  just  about  any  meter  you 
have  lying  around,  or  an  inex- 
pensive one  can  be  purchased. 
In  junking  out  some  old 
carrier  equipment  recently,  t 
came  up  with  ten  0  to  10 
milliammeters.  Just  to  show 
how  versatile  meters  can  be,  I 
have  modified  one  of  these  to 
measure  0  to  120  mills  so 
that  I  can  monitor  the  cur- 
rent in  my  Teletype®  loop. 
Another  reads  0  to  100 
Amperes  and  is  inserted  in 
my  12  V  dc  battery  system. 
(My  HF-VHF-UHF  ham 
station  is  ail  battery  powered, 
but  that's  another  story.)  Yet 
another  watches  my  battery 
voltage  and  the  charger  that 
keeps  the  battery  up. 

Obviously    then,   a  meter 
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can  be  made  to  measure 
ranges  other  than  the  one  it 
was  designed  for.  A  meter 
gives  an  indication  of  the 
amount  of  current  flowing 
through  it,  and|  if  you  put  a 
resistance  in  series  with  it, 
you  can  control  the  amount 
of  current  that  flows  for  a 
given  voltage.  That  is  Ohm's 
law.  See  Fig.  2(a), 

Suppose  that  you  want  a 
meter  that  will  read  0  to  25  V 
dCj  such  as  I  used  with  my 
design  console-  There  are 
formulas  that  you  can  use  to 
find  ihe  series  resistance 
needed  for  a  given  voltage 
reading,  but  they  require  thai 
you  know  the  internal  resrsr 
tance  of  the  meter.  Finding 
that  internal  resistance  is 
tricky  -  you  can't  just 
measure  it  with  an  ohmmeter. 
Please  don't  try  it  —  you 
might  ruin  the  meter,  and  it 
isn't  necessary  anyhow. 

There  is  an  easy  way.  1  put 
my  VOM  across  the  output  of 
the  variable  supply  and  the 
meter  I  want  to  use  in  series 
with  a  SOOOOhm  variable 
resistor  in  parallel  with  the 
VOM.  See  Fig.  2(b)-  Then  I 
set  the  supply  for  25  V  dc  as 
read  on  the  VOM,  adjust  the 
pot  until  the  meter  reads  full 
scale,  and  I've  got  a  0  to  25  V 
dc  voltmeter.  If  I  drop  the 
supply  voltage  until  ihe  VOM 
reads  12/2  volts,  the  meter 
should  read  half  scale.  Next  I 
disconnect  the  5k  pot, 
measure  the  resistance  I've  set 


into  it^  and  find  a  fixed  value 
to  replace  it.  Mine  turned  out 
to  be  pretty  close  to  1500 
Ohms,  and  I  put  a  1000-Ohm 
resistor  and  a  510-Ohm 
resistor  in  series*  The  meter 
with  the  series  resistor  or 
resistors  is  connected  perma- 
nently across  the  variable 
supply,  and  youVe  freed  your 
VOM  for  other  chores. 

The  reason  I  chose  25 
volts  full  scale,  even  though 
the  supply  puts  out  more 
than  that,  is  because  that 
makes  each  mark  on  the  scale 
equal  to  54  volt  If  I  had  set  it 
up  to  read  0  to  50  volts,  for 
instance,  each  mark  would 
have  been  !4  volt,  making  for 
less  accurate  settings.  You 
seldom  need  more  than  25 
volts  anyway. 

In  order  to  be  able  to  read 
the  meter  easily,  I  removed 
the  case  and  painted  over  the 
old  numerals  and  lettering 
with  flat  white  painL  When 
the  paint  was  dry,  !  renum- 
bered the  scale  0  to  25  in 
5-vo!t  steps  and  wrote  'Volts 
dc"  below  it  I  used  rub-on 
transfers  for  this  job,  but  a 
small  artisfs  brush  and  black 
paint  or  a  fine- tip  felt  mark- 
ing pen  would  do  a  good  job 
if  youVe  careful. 

The  Logic  Probe 

Now  the  logic  probe  —  as  I 
said  earlier,  you  need  a  way 
of  determining  what  is 
happening  in  a  digital  logic 
circuit.  If  you  are  building  a 


two  meter  scanner,  for  in- 
stance, and  it  doesn't  work, 
you  can  use  the  probe  to  find 
out  where  you  are  going 
wrong- 

If  you  touch  the  probe  of 
Fig,  3(a)  to  a  point  in  the 
circuit  that  is  at  +5  V  dc 
(high),  the  LED  will  ligh^ 
but,  if  the  point  is  low,  the 
LED  will  not  light.  If  you 
have  a  pulsing  battery  at  that 
point,  the  LED  will  pulse.  It's 
a  good  logic  probe,  yes?  No! 
If  you  touch  the  probe  to  a 
point  that  is  open  (no  battery 
or  ground),  the  LED  will  not 
Eight,  indicating  a  ground 
where  there  is  not  one.  Fig. 
3(b)  is  the  opposite  situation 
—  light  if  you  touch  ground 
and  no  light  if  you  touch  an 
open  or  battery.  That's  still 
not  good  enough.  Figs.  3(c) 
and  3(d)  combine  both  con- 
ditions,  so  one  LED  or  the 
other  will  light  up  when  you 
are  probing^  ^id  an  open  will 
give  no  indication.  A  pulsing 
battery  and  ground  will  light 
the  LEDs  alternately*  The 
7400  NAND  gate,  which  is 
wired  as  an  inverter,  and  the 
7404  inverter  prevent  the 
battery  flowing  through  one 
LED  from  lighting  the  other 
LED  falsely. 

Build  up  3(c)  or  3(d)  on 
your  breadboard  (Photo  F). 
Fig.  3(e)  shows  the  battery 
and  ground  connection  for 
either  IC.  Try  probing  the 
battery  and  ground  outputs 
of  your  power  supply,   and 


ff; 


DC 
SUPPLY 


4  «- 


-•wv^ 


mQP 


&i 


oc 

SUPPLY 


5000a 
POT 


+  »■ 


^ 


—  *■ 


Fig,  2.  (a)  A  ml/iiammeter 
used  to  measure  voltage;  (b) 
this  shows  how  to  determine 
the  value  of  series  resistance 
needed  for  a  given  fuH-scate 
reading. 

see  which  LED  lights  for 
each,  A  distinctive  display, 
one  that  is  easier  to  interpret, 
is  made  by  using  a  green  LED 
for  a  high  indication  and  a 
red  LED  to  indicate  a  tow 
condition.  Don't  forget  that 
LEDs  are  diodes  and  must  be 
biased  in  a  forward  direction* 
On  all  of  the  LEDs  IVe  seen, 
that  means  the  shorter  lead 
toward  the  battery  (positive) 
and  the  longer  lead  toward 
ground. 

Now  youll  want  to  take 
the  logic  probe  components 
off  the  breadboard  and  build 
them  permanently  into 
your  power  supply  chassis. 
For  a  simple  circuit  like  this, 
I  think  the  easiest  way  to  put 
it  together  is  to  mount  the  IC 
on  its  back  in  a  convenient 
place  with  a  little  glue  and 
wire  directly  to  its  pins,  I  put 


Photo  E  Fig*  1  (c)  as  it  looks  built  up  on  the  boards* 


Hioto  /\  Figs,  3(c)  and  4  built  up  on  the  breadboards. 
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Fig.  3.   Various  logic  probes,  (c)  and  (d)Mre  the  best   (e)  A 
drawing   of  the   battery   and  ground  connections    for  the 

SN7400N  and  SN7404N  integrated  circuits. 
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Fig.  4.  Schematic  of  a  pulse  generator  utilizing  the  NE555 
integrated  circuit  timer.  CI  -  J  mF  disc  ceramic;  C2  -  -01 
tnF  disc  ceramic;  RI  -  1  megohm,  %  Watt;  R2  —  h5  megofim, 
%  Watt;  Ul  -  NE555,  LI^SSS,  eta 

the     LEDs    in    the    bracket      stripped  and  ready. 


Photo  G,   The  "Grass  Roots  Scanner*'  in  its  developmental 
stage^ 


in 

which  holds  the  dc  voltmeter. 
They  can  be  installed  in  ilie 
face  or  top  of  the  chassis  by 
drilling  a  hole  the  same 
diameter  as  the  head.  The  rim 
at  the  back  will  prevent  it 
from  going  completely 
through  the  hole,  and  a  little 
glue  will  keep  it  in  place. 

There  are  much  more 
sophisticated  probes  avail- 
able,  but  ttiis  will  serve  your 
basic  needs.  If  you  decide 
you  want  a  better  one  later 
when  you  get  more  involved, 
you  can  easily  add  one,^ 

Now  What? 

Okay,  you  have  a  bread* 
board  design  console  built  up, 
your  power  supply  works, 
and  so  does  your  logic  probe. 
Now  what  do  you  do  with  it? 
Let's  breadboard  a  simple 
pulse  generator  and  look  it 
over  a  bit  See  Fig.  4. 

The  555  IC  is  basically  a 
timer,  but  you  can  also  use  It 
as  a  pulse  generator  or  as  an 
oscillator.  Almost  every  IC 
design  that  needs  an  oscil* 
lator,  clock,  or  timer  uses  the 
555,  a  very  versatile  and 
popular  chip. 

Lay  out   Fig.  4  on  your 
breadboard,     but    leave     the 
power    off    while    doing   the 
wiring.  I  use  24-gauge  wire  in 
different     colors:     red     for 
power,  black  for  ground,  and 
green,  white,  and  brown  for 
miscellaneous     wiring.     This 
makes   jumper  tracing  easier 
when  I'm  looking  for  a  wire 
that  I  put  in  the  wrong  place. 
I    cut    some  one- inch,   some 
two-inch,    and    some    three- 
inch  pieces  in  each  color  and 
strip  %  inch  off  each  end.  I 
keep  the  different  lengths  in 
plastic   margarine  cups,  and, 
when  1  need  a  jumper,  it's  all 


Install  the  IC  Urst,  connect 
the    resistors    and  capacitors 
from  pin  to  pin  shown,  and 
then  Jumper  pin  6  to  pin  2 
and  pin  4  lo  pin  8.  Ground 
pin  1,  and  run  Vcc  (+5  V  dc) 
to  pin  4,  and  you  are  ready. 
Turn  on  your  power  supply 
and  touch  the  logic  probe  to 
pin   3  of  the  555.  The  two 
LEDs    in    the    logic    probe 
should     light     alternately, 
which     tells    you    that    the 
output  of  the  555  is  periodi- 
cally  changing  from  battery 
(high)  to  ground  (low).  Tom 
off   the  power,  remove   CI, 
replace    it    with    a   ,02   mF 
capacitor,  restore  power,  and 
again  probe  pin  3  of  the  IC 
The  LEDs  should  pulse  much 
faster    now.    In    fact,    they 
might  even  be  flashing  so  fast 
now  that  they  both  appear  to 
be  on  all  of  the  time. 

The  value  of  CI  controls 
the  output  timing  of  your 
pulse  generator.  Remove  the 
.02  mF  capacitor,  put  two  A 
mF  capacitors  in  parallel 
from  pin  6  to  ground  (pin  1 ), 
and  now  you've  really  slowed 
things  down*  Increasing  the 
capacity  of  CI  reduces  the 
frequency,  and  the  opposite 
has  also  been  shown  lo  be 
true.  You  can  gel  it  to  pulse 
so  slowly  that  it  is  possible  to 
go  out  and  eat  lunch  between 
pulses  if  you  use  enough 
capacity.  Check  your  linear 
data  book  on  the  555  for 
more  information  on  this. 

Varying  R1  or  R2  will  also 
affect  the  timing.  Replace  R2 
with  a  4.7  megohm  resistor. 
What  happened?  Use  a  5-meg 
pot  for  R2,  and  you  can  vary 
the  timing  at  wilL 

A  few  words  of  caution: 
Don't  use  wire  larger  than  22 
gauge    for    jumpers^   as   it  is 
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quite  possible  to  damage  the 
breadboard  connectors.  Don't 
use  resistors  larger  than  !4 
Watt  or  any  other  com- 
ponents whose  leads  are 
farger  than  that  Use  care  in 
removing  ICs  from  the 
boards*  Unless  you  have  a 
very  steady  hand,  you're 
liable  to  end  up  with  a  lot  of 
bent  pins.  Heath  provides  a 
tool  with  its  kits  for  this  job 
that  is  nothing  more  than  an 
L- shaped  piece  of  metal 
about  l/S-inch  wide.  The 
short  side  of  the  L  is  slipped 


into  the  channel  on  the  board 
under  the  IC,  and  a  gentle 
prying  motion  docs  it  quick 
and  simple.  Before  I  got  one 
of  these,  I  used  to  slide  the 
tip  of  a  very  small  screwdriver 
into  the  channel  and  raise  it 
up. 

Okay,  you've  started!  Pick 
some  simple  circuits  in  the 
magazines  or  look  some  of 
the  basic  ICs  up  in  the  data 
book^  hook  them  up,  and  see 
what  they  will  do.  Try  the 
SN7400,  SN7448,  and 
SN7490.  The  7400  is  a  group 


of  gates,  the  7448  Is  a  de- 
coder and  LED  driver,  and 
the  7490  is  a  decade  counter. 
I'll  use  these  ICs  in  a  forth- 
coming article  I  call  the 
"Grass  Roots  Scanner/*  It's 
simple,  super  cheap,  and  it 
does  the  job.  It  will  scan  ten 
channels  and  give  LED  or 
digital  readout  of  the  channel 
selected. 

If  reading  this  article 
hasn't  convinced  you  that 
building  and  designing  with 
ICs  can  be  easy  and  fun,  try 
some  of  the  Ideas  presented 


here,  and  maybe  you'll  con- 
vince yourself,  ■ 
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full  load. 

The  whole  package  weighs 
only  3  lbs.  and  is  priced  at 
$89.95  for  the  117  V  ac  60  Hz 
version.  A  220  V  50/60  Hz  ver- 
sion is  available  for  10%  more. 

The  Design  Mate  1  is  very 
well  suited  to  a  number  of  ap- 
pMcations  where  the  ease  with 
which  it  permits  designing  in 
broad  strokes  Is  advantageous. 
These  include  the  R&D  test 
bench,  schools,  uoiversitteSp 
and  training  institutions,  and 
personal  use. 

Lil^e  atl  Design  Mate  units, 
the  DM  1  comes  completely 
assembled  with  deiaited  in- 
structions and  special  applica- 
tion notes. 

For  further  information,  con* 
tact  Continentst  Speciafties 
Corporation,  70  Fulton  Terrace^ 
New  Haven  CT 06509. 

NEW  FROM  YAESU— 
THE  FC  301  ANTENNA  TUNER 

The  FC-301  antenna  tuner  is 
designed  for  low-  and  medium- 
power  applications  in  the  Hf 


amateur  bands  from  160 
through  10  meters. 

The  FC-301  comes  equipped 
with  three  UHF  type  female 
coax  receptacles,  and  a 
threaded  terminal  to  accept  a 
single  wire  (long  wire)  antenna. 

Antenna  tuners  are  used  to 
minimize  the  effects  of  swr  on 
feedlines,  and  allow  a  receiver 
or  transmitter  to  "look  into"  its 
design  impedance,  regardless 
of  the  antenna  Involved. 

The  FC-301  has  both  swr 
metering  and  power  output 
metering,  which  is  found  only 
in  the  highest  quality  tuners  on 
the  market  today. 

Priced  at  $159.00,  the  FC-301 
is  available  at  authorized 
Yaesu  dealers  everywhere. 
Yaesu  Electronics  Corporation, 
15954  Downey  Ave.,  FO  Box 
496,  Paramount  CA  90723. 

HEINEMANN  OFFERS 

SAMPLE  RECIRKIT 

PROTECTOR  FOR  SI. 00  AND  A 

BLOWN  FUSE 

Heinemann  Electric  Co.  has 
announced  a  program  whereby 
\l  will  send  a  sample  of  its  new 


Re^Clrk'ltfi  circuit  protector, 
the  modern  successor  to  the 
fuse,  for  a  dollar  and  a  blown 
fuse. 

The  Re-Cirk-lt  protects  like  a 
fuse  but  is  resettable.  It  is  cost 
competitive  with  fuses  and 
fuseholders,  Installs  in  the 
same  panel  space  as  a  conven- 
tional 5/8"  diameter  fuse- 
holder,  and  is  attractive  enough 
to  be  placed  on  front  panels. 

The  Re-Cirk-lt  protector  trips 
Instantaneously  on  short  cir- 
cuits and  with  delay  on  sus- 
tained overloads.  It  can  only  be 
electrically  tripped,  and  it  can't 
be  turned  off  or  held  against  a 
fault. 

The  Re*Cirk-lt  protector 
helps  equipment  manufactur- 
ers and  users  by  eliminating 
nuisance  service  calls  due  to 
blown  fuses.  For  the  equipment 
user,  it  ends  the  bother  of  find- 
ing  a  fresh  fuse  and  the  in- 
herent danger  that  the  wrong 
size  replacement  will  be  used. 

The  protector  is  available  for 
quick  delivery  in  a  wide  range 
of  current  ratings  from  0.25 
through  10  A.  It  is  Ubrecog- 
nized  and  CSA-approved  as  a 
component  protector. 

To  participate  in  the  special 
offer  (which  runs  through 
December,  1978K  a  blown  fuse 
and  $1.00  should  be  sent  to 


Heinemann  Special  Re-Cirk-lt 
Offer,  PO  Sox  CN01908,  Tren- 
ton NJ  08608. 

For  further  mformation 
about  the  Re*Girk4t  protector, 
request  Bulletin  KD-4001  from 
Heinemann  Electric  Co., 
Magnetic  Driven  Trenton  NJ 
08650. 

NEW  2  METER 
SSBTRANSVERTER 
FROM  HAMTRONICS 

Hamtronics,  Inc..  announces 
a  new  2  meter  SSB  transverter, 
just  in  time  for  OSCAR  mode  J 
operation.  Of  course,  it  may 
also  be  used  for  mode  A  and 
simplex  activity  as  well.  The 
new  model  VX2  transverter  is 
constructed  on  a  3  x  7Vi  inch 
G-10  PC  board.  The  kit  is  easy 
to  build  and  align,  with  test 
points  at  each  stage. 

It  is  intended  for  use  with  10 
meter  SSB  exciters,  but  some 
have  been  used  with  recycled 
11  meter  SSB  units  for  inexpen- 
sive OSCAR  operation.  Various 
frequency  schemes  are  avail- 
able to  accommodate  different 
types  of  exciters.  The 
transverter  requires  only  5  mW 
of  drive  to  provide  2  W  PEP  out- 
put. Many  of  the  newer  exciters 
have  a  low  power  output,  and 

Continued  on  page  55 


Yaesu's  new  FC-301  antenna  tuner. 


Heinemann's  Re-Clrk4t  protector. 
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Fake  'Em  Out 
With  Remote  Control 

TT-operated  control  unit 
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YOU  have  the  repeater's 
squelch  threshold  set  so 
that  the  carrier-operated 
switch  is  operating  on  less 
than  0.1  microvolL  Really 
great!  Yoy  can  work  the 
weak  ones  and  pull  in  those 
mobiles  out  on  the  fringe 
Now  button  the  machine  up, 
lock  the  lock,  and  head  back 
down  the  mountain.  The  road 
is  rocky  and  bumpy,  so  be 
careful  that  you  don't  punch 
a  hole  in  your  oil  pan.  Ride 
the  brakes,  and  keep  the  car 
in  low  gear.  As  you  ne^ 
home,  you  access  the  auto- 
patch  to  give  Honey  a  call* 
The  call  goes  through  and 
begins  to  ring.  Now,  for  some 
reason,  all  you  hear  is  noise. 
It  seems  that  a  station  70 
miles  away  is  working 
through  a  repeater  1 30  miles 
away  on  the  same  frequency, 
and    all    you    hear   is    noise* 

Fig.  2  Dud  3-input  sequenc- 
er. AH  gates  -  SN74O0N. 
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Fig.  3(a),  Component  layout  —  DEMUX, 


When  Honey  answers  the 
phone,  all  she  hears  is  noise. 
Quickly  you  touchtoneTl^ 
1A3j  the  noise  disappears, 
and  you  hear  Honey's  voice. 
What  happened?  Is  this 
magic?  No,  it's  just  the  appli- 


cation   of 

scribed    in 
three-digit 

caused     a 


Fig,  3(bX  PC ixjard-  DEMUX. 

the    circuits    de-     takes  a  0.4-microvolt  signal  to 

operate  the  COS. 

Two  circuit  boards  are 
necessary  to  accomplish  this 
magic.  The  decoder/demulti- 
plexer (DEMUX)  and  the  se- 
quencer   circuit    board    mas- 


this  article.  The 
touch  tone  code 
resistor  to  be 
switched  from  across  the 
squelch  poL  This  raised  the 
squelch    threshold  so  that  it 


ters,  parts  layouts,  and  sche- 
matics are  provided  so  that 
you  can  duplicate  this  handy 
project 

Dec  Oder/  Demul  tiplexer 

The     key-pad-io-binary 
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Ffg,  4{a),  Component  layout  —  sequencer. 


Fig,  4(h).  PC  board  —  sequencer. 


converter  MCI  441 9  that  I 
used  in  the  digital  aulupcilch 
in  the  April,  1977,  issue  of  73 
Magazine  is  used  here,  except 
that  column  4  is  inputted 
instead  of  column  2  This 
neat  trick  I  owe  to  Ed  Tipler 


WA6KYZ.  You  have  ten  out- 
puts, except  that  2,  5,  8,  and 
0  now  represent  A,  B,  C,  and 
D, 

A  555  timer  connected  as 
a  single-shot  disables  the  d^ 
coder  for  20  seconds  so  that 


regular  phone  number  dialing 
will  not  be  decoded  in  the 
case  where  all  numbers  (no 
column  4)  are  used  for  your 
sequence.  If  you  plan  to  al- 
ways have  a  fourth-column 
digit  in  your  code,  you  could 


eliminate  this  chip.  The  other 
555  timer  chip  is  an  oscillator 
running  at  approximately  10 
kilohertz,  furnishing  a  clock 
to  the  MCI  44 19. 

A     row- column     match 
(both  inputs  low  for  80  clock 


54 


Parts  List 

DEMUX 

1 

MCI  44 19 

2 

74LS04 

1 

741  &4 

2 

555  timer 

2 

1K%  W 

1 

1  meg,  %  W 

2 

,01  uF  disc  ceramic 

1 

J  uF  disc  ceramic 

2 

1 0  uF  dipped  tantalum 

S^i 

jeficer 

4 

555  timer 

2 

7400 

1 

7473 

4 

eg,  %  W 

2 

1 0k,  %  W 

4 

.01  uF  disc  ceramic 

4 

4*7  uF  tantalum 

2 

1  uF  tantalum 

Parts  and  circuit  boards  can  be 
obtam&d  from  O.  C.  Stafford,  427 
S.  Benbow  Rd.,  Greensboro  NC 
27401. 


pulses)  generates  only  one 
Strobe  pulse-  The  74LS04  is 
used  as  an  interface  between 
CMOS  and  TTL  This  strobe 
appears  on  one  of  the  output 
lines  of  the  741  54, 

Sequencer 

Two  of  these  circuits  are 
provided  per  board.  If  you 
need  more^  just  add  more 
boards.  To  the  input  labeled 
1,  you  connect  the  output  of 
the  DEMUX  that  you  want 
for  the  first  digit  in  your 
sequence.  The  2  and  3  inputs 
are  connected  similarly,  A 
pulse  on  the  first  input  starts 
the  Ssecond  timer;  a  pulse  on 
the  second,  if  present  during 
the  Ssecond  rundown  of  the 
first  timer,  causes  the  second 
S-second  timer  to  start.  This 
enables  the  third  input  to 
change  the  state  of  the  J-K 
flip- flop  and  output  a  strobe 
putse.  This  strobe  pulse  could 


be    connected    back    to    the 

input  of  the  next  sequencer 
to  implement  a  five-digit 
code.  You  will  notice  that  a 
capacitor  to  ground  and  a 
10k  Ohm  resistor  connected 
to  +5  V  clear  pins  2  and  6  of 
the  flip-flop.  This  assures  that 
the  output  pins  12  and  9  will 
be  low  after  a  power  interrup- 
tion. 

Applications 

Fig.  5  shows  several  appli- 
cations. Some  are  general  in 
nature,  and  others  are  more 
speciftCj  namely,  remote  cofv 
trol  of  squelch. 

Fig.  5{a)  Is  a  simple  tran- 
sistor switch.  Punch  out  the 
sequence  on  your  key  pad, 
and  the  transistor  saturates. 
Punch  it  out  again,  and  the 
transistor  is  off*  The  addition 
of  the  relay.  Fig.  5(b),  needs 
no  explanation.  Fig.  5(c)  is  a 
little  more  sophisticated,  as 
one  sequence  is  needed  to 
turn  it  on  and  another  to  turn 
it  off.  This  would  be  useful  in 
the  squelch  example,  Fig.  6. 

There  are  generally  two 
ways  of  setting  the  squelch. 
One  is  to  control  the  level  of 
noise,  and  the  other  Is  to  seta 
dc  level.  The  method  used  in 
your  receiver  can  be  deter- 
mined by  examination  of  the 
schematic  or  by  reading  the 
instruction  book.  In  the  first 
case,  a  higher  amount  of 
noise  to  the  squelch  circuit 
will  yield  a  higher  squelch 
threshold.  In  the  dc  case,  you 
may  have  to  get  out  the  old 
voltmeter  to  see  how  the 
thing  works.  Note  the  change 
in  role  of  the  original  pot  in 
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Fig,  5.  General  applications, 
(a)  Saturated  switch;  (b)  Re- 
lay control;  (c)  Strobe  from 
sequencer  "A  "  will  cause  the 
output  to  be  high,  A  strobe 
from  sequencer  *'B"  will 
cause  the  output  to  be  low. 


the  case  of  the  noise-adfusted 
squelch. 

Other  applications  include 
setting  the  output  power 
levels  starting  a  recorded  mes- 
sage, and  linking  to  another 
repeater  (super  coverage!). 

it's  surprising  how  much 
trouble  intermod  can  be* 
Many  repeaters  are  troubled 
by  this  plague,  and,  until  the 
culprit  can  be  found  and  re- 
medial action  taken,  there  Is  a 
surprisingly  effective  cure:  A 
6  dB  pad  connected  in  front 
of  the  receiver  will  do  far 
more  than  a  6  dB  reduction 
of  intermod  as  you  are  re- 
ducing the  "local  oscillator" 
infection  to  the  nonlinear  cir- 
cuits in  your  receiver  which 
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Fig,  &  (a)  Squelch  pot  con- 
trols noise;  (b)  Squelch  pot 
controls  voltage  thresfioid;  (c) 
Set   pot   S-B   for  maximum 

squelch  sensitivity.  Set  pot 
S-A  for  desired  higher  thresh- 
old. Some  interaction  should 
be  expected. 

are  doing  the  mixing.  This  6 

dB  pad  can,  in  some  cases, 
eliminate  over  20  dB  of  inter- 
mod* Try  it,  if  you  don*t 
believe  it[  Now,  it  won't  do 

anything  if  the  mixing  Is  Uk- 
ing  place  external  to  your 
system  (!n  a  corroded  an- 
tenna connection,  for  In- 
stance). 

How  about  time  or  tem- 
perature on  command?  And 
better  yet^,  how  about  your 
ideas?  Why  don't  you  share 
them  with  me?  IF  73  will 
print  the  stuff  t  send  them, 
they  surely  will  print  your 
ideas.  Think  about  it,  and 
then  act  on  it  ■ 


Netv  Products 


from  page  51 

older  ones  can  either  be 
modified  or  used  with  an  at- 
tenuator to  provide  Ihe  required 
drive. 

Perhaps  the  best  feature  of 

this  new  transverter  kit  is  the 
economical  price— only  $59^95. 
Two  linear  power  amplifiers  are 
available  for  tiigher  power  out- 
put. A  model  LPA2  15  provides 
15  W  PEP;  model  LPA2^70  pro- 
vides  70  W  PEP  output.  A 
cycoEac  case  is  also  available 


for  the  transverter  and  PA  as  an 
option. 

For  more  information,  call 
(716)  663-9254  or  write  for  free 
catalog  on  these  and  other  VHF 
and  UHF  kits,  including 
preamps  and  converters  for 
OSCAR*  HamtfonicSt  tnc^ 
182-F  Beimont  Rd.,  Rochester 
NY  1461Z 

MC  3  MOBILE  CHARGER 
FROM  STANDARD 

Standard  Communications 
Corp.,  announces  the  availabili* 


ty  of  a  moblfe-type  battery 
charger  designed  for  use  with 
their  hand -he  Id  transceivers. 
The  model  MC-3  is  designed 
specifically  for  charging  nicad 
batteries  of  hand-held  trans- 
ceivers encased  by  a  leather 
carrying  case. 

For  complete  details,  see 
your  Standard  dealer  or  write  to 
Standard  Communications 
Corp.,  PO  Box  92151,  Los 
Angeies  CA  90009. 

DESIGN  MATEl^M  CASES 

OFFER  BUILDERS 

ATTRACTIVE,  INEXPENSIVE 

OPTIONS 

After  long  offering  a  product 
line  that  encourages  the 
design  and  developmeni  of 


new  electronic  circuits,  Con- 
tinental Specialties  Corpora- 
tion now  offers  the  do-it-your- 
selfer a  place  to  put  them.  Their 
Design  Mate  cases  are  attrac- 
tive, Inexpensive  answers  to 
housing  prototype  electronic 
circuits. 

These  are  the  same  cases 
that  CSC  uses  to  house  its 
popular  Design  Mate  series  of 
lest  instruments.  They  are 
made  of  high-impact  insulated 
plastic  in  one  piece.  They 
feature  a  slope  front  panel,  a 
metal  bottom,  and  Include 
mounting  screws. 

There  are  two  models  of  the 
CSC  Design   Mate  case:  the 

Continued  on  page  60 
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SiiKtaif  ^Vz  Digit  MultlmeEer 

Baa  DpN^  ImVand  IfnArescluiion  Re- 
stonce  to  20  rn«g  1%»ctiriqf.  Smtf, 

guiramee  B«^  value  sf^r*         sm  9S 


Not  a  Cheap  Clock  Kii  S14.95 

Indud^s  everythirtg  Qxi:;spt  cas£  2-PC 
boards  &W  LED  Displays.  5314  cIdc1( 
diip,  transfofmef .  all  compartenis  ami  full 
idsmics  Greem  ana  orange  disotays  i'" " 
av^i'  Stmt  kit  w  KT  4i5|il>yi    £1  93 


QlQltalTemfieralure  Meter  Kit 

Indoor    and    outdoof     AutomattCd' > 
swttches  bidt  tni  Igrtti.  Beautiful   b(r 

LED  r^adout^.  Notlung  likf  tl  svattatile 

Ntreds  no  a^^aitioniil  parts  Eor  CQ<mpteie. 
lull  op-eTatiqn.  Wi9l  rTieasure  -1Q0'  io 
i-Z0O"f,  air  or  liquid.  Very  ac  cur  ale. 
Complete  instructions  S39J& 


NiCad  Batt.  Fiier/Driaroer  m 

Opens  snorted  ceMs  ttui  wisn  t  naJi:  ^ 
diaige  and  ttwn  cf^gct  tt^m  up^  afi  in 
QfM  kit  wtidl  nam  ^  mstruc        S7,25 


RCA  CosmacVIP  Kit     249^00 

Video  computer  wim  games  and  grajihics 

78  IC  Update  Master  Manual 

1978  IC  Update  r^asLsr  Manual  UQM 
Complete  C  data  selector  2175  pg  Mis- 
ter rttertnce  guHk  Owr  AZ.W  Crttss 
Tf1«rfiice$  Fret  upOate  servict  ttirDuoh 
1 97a  Doiii«£Dc  postiQt  $3,50  Foretgrr 


New  Cusmac  Super  ''ELF' 

RCA  CMOS  expmdaotf  nucracomiitMr 
«  HFX  ktijaH  rnput  and  niSeo  mitpul  for 
grap^GS  Jusi  turn  on  and  stait  lotding 
your  pfOQfam  using  the  resiO^t  monitor 
on  ROM  Pu^tiEji^rtdn  $«|edion  ol all  four 
CPU  modes.  LED  mdicators  ot  curmnt 
CPU  mode  and  four  CPU  states.  Single 
step  op,  tar  program  d^bug,  9uill  in  pwr 
supply.  256  eytes  ol  RAM.  audio  amp  A 
spkf  DvtiJIed  assy  man  wvPCHnaiOi 
all  parts  fully  rocketed    Camp    Kit 
iiDE  95  '^  gh  m&itU  tltsplay  Option 
&  §5  Lii*  atfdTiss  display  opbon  i.lS 
C^LfStom  riardwood  cab     dnited  front 
panel  1I.T5  HksS  BiltKTf  Backup  Kil 
w'ail  pajis  4.96  Fully  wired  and  tested 
Ciabmet  1SU0  1802  software  xchng 
club,  wile  for  info 

4K  EEI  Expansion  Board  Kit 
will)  Cassette  i/F        Sl^M 

AvaiialM  Ofi  tio^rti  opticins:  1K  super  RPM 
mmftor  $19. 9&  Pit^m  10  porl  %73b 
RS222  if  |3.5a  TTY  20  ma  iF  SI. IS 
3-tOQ  llemmy  faF  S5.3Q 

Tifty  Basic  fer  ANY  1802  Systein 

Kartsas  Cilv  Siane^ro  Cassette  SIO  00 
On  ROM  MDnitor  536  00 

Super  Eff  owners  take  30"**  off 

Original  Cosmac  ^^ELF"  kit 

All  parts  and  in&tru&Es.  M9.S0 

Board  only  14.96 


60  Hz  Crystal  Time  Base 

Kit  $4.76    Cofwem  d^^  cjkwfs 
from  AC  kne  IrequiiK^  to  ay^ai  ttmt 
base  Ouli£ifKi||  anuracy  Kit  ficfcider 
PC  Ooard   Mtl^9^  oyHal.  resistors 
capacitors  and  tnmmer 


Clock  Calendar  Kit      $23.95 

CT7Q15  Onect  drive  chip  displays  date 
and  tiiM  on  6"  L£OS  with  AM-PM  indi- 
catDf,  Alarmrdase  teadure  includes  iKi^- 
zer.  OwnpMliiiltt  al  pvts.  power  supply 
»td  instmclKms.  l«ss  ose 


2.5  MHz  Frequency  Counter 

Kit  Compi&te  ktt  less  case         137.50 

30  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        54?. 75 
Prescaler  Kit  to  350  MHz  S19.9S 


StDpwatcti  Kit  S26.95 

full  bji  oip  baimry  Q$wfit«I  2-S  voits 
3  2768  ym  crystal  accurKy  Tinv^  to 
59mm  .Sdsc.,99tJQ0sec,Tiniessttf  , 
spliE  and  TayHif.  7205  chip,  all  [:Qnipo- 
nertts  minus  case  Full  instruc  A^old^d 
plastic  case  with  be;ei  SS.QO 


Video  Modulator  Kit      $9.95 

Conven  ^jur  TV  im  mo  a  h*g*i  Quatrty 
moriitpr  wrtfiout  itiecting  nofn^  LisiQe 
Complete  lot  witu  lull  mstruchc   ; 


Auto  Clock  Kit  S15.95 

DC  clock  witri  4v50"  dispUys.  Uses 
National  MA-1D12  module  with  alarm 
optiDn  Incbdes  ligM  dimmer,  CfyStal 
time&asA  PC  beards  Fuly  reguljiMi, 
comp  crts^ruas.  Add  13  96  for  beviiliy 
:iarh  gny  ctse  Best  vahie  iflynffeie 


JAN  CRYSTALS  HOLD 
THE  FREQUENCY 


■  CB 

■  CB  standard 

■  2  meter 

■  Scanners 

■  Amateur  8ands 


easy 

to 

charge 


General 

Communleatlon 
Induslry 
tWarine  VHF 
Micro  processor 
crystals 


mastef  charge 

■^  m^      -fe"-l    P^  ««•■         M^ 


UkKkmnum 


Send  rO*  tor  our  taf&st  catalog 
Write  or  phone  for  more  (fefaws 

2400  Crystal  Drrve 

Ft   Myers,  Florfda  33901 

all  phones  (813)  936-2397 


TERMS;  SS.OO  mm.  order  US.  Funds.  Calif  residents  add  6'olai.    FREE:  Send  far  your  copy  of  our  NEW  1978 
BankAmerecard  and  Master  Charge  accepted.  QyEST  CATALOG.  Include  24v  stamp. 

Shipping  charges  will  be  added  on  charge  cards. 
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(Crank  Up) 

*  WALL  MOUNTED               i 

tr 
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EjtceUent  for 
Ham  Gofiimuiu£aiiori& 

HIGH  QUALITY  —  LOW  PRICES 

MADE  IN  LONQ- 

LASTtNG 

NO-RUST 

ALUMINUMI 
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UcCiABAH  SALESTAKES  IN                     ffii 
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ALUMA  TOWERS.                              NJ 

NEED:  Scanners,  CB,  2  Umm,  Manne.         l] 

^ 

Antrques.  Coins,                      | 

J 

Ham  Gear*             ^47      | 

J 

We  accepi  Master  C+iargeft  Visa  Cards 

1 

1 

J 

.  f  OR  SALES  &  TRADES  CONTACT 

R.D.  McCLARAN  SALES 

|a 

fndtjJAniit,  Ftor»d,;t  321^3 

13051  7?3  4  793 

r 

1 

56 


2  METER 
CRYSTALS 

MANY 
IN  STOCK 


FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 

FREQUENCIES 


Clegg  HT  T46 

Drake  TR  22 

Drak«  TFI'33  (rec  onlv) 

Drake  TR  72 

Genav* 

Heat  hk  11  HW'2021 

I  rec  orilyl 

Heathktt  HVW-202 
ic3om/VHF  Eng 
Ken /Wilson 
Lafayette  HA  146 
Midland  T 3-505 
Regency  HR-2 


Regancy  HR'212 
Re^incy  HR-2B 
Regency  HR-312 
Regency  HR  2MS 

Sont1&02  3-4.  3601 
Standard  146/626 
Standard  Horizon 
Swan  FtAZX 
Tempo  FMH 
Trio/Kenwood 
Trio/ Kenwood  TR2200 
Trto/ Kenwood  TR7200 


$3.95  EACH  -  IN  QUANTITI ES 
OF  10  OR  MORE,  $3.50  EACH 


Certified  check  or  money  order  oiily 
NO  CODs 


KOLIX   DISTRIBUTORS 
P.O.  Box  436 
DunellenNJ08812 

(201)469-1219 
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AT-200    Antenna  Matcher 

Use  your  car's  AM/FlVt  antenna  for 
your  2-melef  mobile  rig.— Eliminate 
the  two-antenna  tip-off  to  thieves, 
without  the  nuisance  of  hideaways. 

Save  the  cost  of  a  2-meter  mobile 
antenna. 

AT-200  tunes  from  the  front  panel 
for  maximum  output,  minimum 
VSWR  (T.2:1  or  less  for  most  car 
antennas). 


$24.95  at 


your  B&W  deater. 


B*W 


Made  in  the  U.SA  by 

Barker  &  Williamson,  Inc. 

10  Canal  Street.  Bristol  PA  19007   b23 
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00  WITH 
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Rohn  is  the  TOWER  FORCE  when  it  comes  to 
building  towers  —  look  at  the  BX  Towers 
and  you'll  see  why  .  .  . 

HDBX  Towers  will  hold  up  to  18 
sq.  ft.  antenna  capacity. 

Due  to  design,  BX  Towers  hold 

greater  antenna  loads  than 
competitive  models. 

Can  be  assembled  on  the  ground  and 
hinged  up  or  built  vertically, 
section  upon  section. 

Shipped  nested 
Fabricated  in  U.S.A. 


Check  out  the  ROHN  TOWER  FORCE,  youll  be 
glad  you  did! 


Unarco-Rohn 


Division  oi  Urtarco  fndustrie^,  inc 
6718  Weal  Plank  Road  PO  Box  2D0O 
Peoina.  lUinota  61656 


Iron  Powder  and  Ferrite 


TOROIDAL  COR 


Wfde  selection  -  Large  stock 
Fast,  one -day  service 

Technical  data  with  each  order 
Write  for  free  Tech- Data- Flyer 


amidAn^ 

T2033  Otsego  Street,      NortHTToTIywood,    Calif.    91607 

In  Germany:    Elekfronikladen^    Wflhelm  -  Mellies  Str.  88 

4930    Detmold    18^        West  Germany,      a26 
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Allan  a  Joffe  W3KBM 
1005  Twining  Road 
Dresher  PA  J  9025 


Now 
A  Digital  Capacity  Meter! 

—  simple  construction  project 


There  are  many  means  of 
taking  the  measure  of  a 

capacitor.  For  the  range  of 
capacitors  that  the  instru- 
ment to  be  described  can 
handle  (approximately  one 
microfarad  to  99,900  micro- 
farads), the  best  method  to 
refer  to  is  time  versus  voltage. 
Mother  Nature  and  science 
reached  a  detente  relating  the 
charge  or  discharge  of  a 
capacitor  versus  time  for  the 
charge  or  discharge  to  reach 
some  specific  limit  The 
charge  limit  reaches  63%  of 
the  applied  voltage  in  RC 
seconds,  where  R  is  in 
megohms  and  C  is  in  micro- 
farads. Thus,  if  you  were  to 
apply  exactly  ten  volts  to  a 
capacitor  which  you  made 
sure  was  totally  discharged, 


through  a  resistor  of  1 
megohm,  and  you  monitored 
the  voltage  rise  across  the 
capacitor  with  a  voltmeter 
that  did  not  load  down  the 
circuit,  you  could  use  a  stop- 
watch to  time  the  number  of 
seconds  it  took  for  the 
voltage  to  hit  63%  of  10 
volts,  or  63  volts.  It  is  easy 
to  see  that  a  1 -microfarad 
capacitor  would  time  out  at  1 
second  and  that  a  100-micro- 
farad  condenser  would  time 
out  at  100  seconds. 

You  could  work  the  same 

general  method  using  the 
discharge  curve,  but  your 
point  of  measurement  would 
be  when  the  voltage  had 
fallen  37%  from  a  fully 
charged  capacitor.  Herein  lies 
the  rub,  for  it  is  much  harder 


Photos  by  WA3PTC 


to  tell  when  a  capacitor  is 
fully  charged  than  fully  dis- 
charged. It  takes  about  six 
RC  time  constants  for  a 
capacitor  to  charge  to  about 
99%  of  final  full  charge,  so 
you  would  have  time  to  read 
the  paper  if  the  capacitor 
under  discussion  was  a 
92,000-microfarad  unit  from 
your  favorite  computer* 

Fig.  1  diagrams  the  basics 
required  to  translate  the  time- 
vers  US-voltage  method  of 
capacitof  measurement  into 
terms  of  electronic  hardware- 
Fig.  2  is  the  schematic 
diagram  of  the  actual  unit, 
which  works  as  follows: 

Note  the  *' Function" 
switch  SI -a,  1-b,  1-c  (three- 
pole,  double-throw).  In  the 
Off  position,  this  switch  per- 
forms   the    following    three 

tasks: 

* 

1.  It  provides  a  short  across 
the  capacitor  connected  to 
the  test  leads  so  that  you 
start  out  with  a  fully  dis- 
charged capacitor. 

2.  It  blocks  the  flow  of  60 
Hz  liming  pulses  to  the 
counting  system,  which 
consists  of  a  squaring  circuit 
followed  by  a  dlvide-by-six 
counter  which  produces 
10-Hertz  pulses. 

3.  It  makes  the  reset 
terminals  of  the  three  7490 
decade  counters  HIGH,  which 
is  the  condition  required  to 
make  the  three-digit  display 
show  all  zeros  prior  to 
making  a  count. 


In  the  Test  position  of  this 
switch,  the  following  condi- 
tions prevail : 

1.  The  short  is  removed  from 
the  capacitor  under  test,  and 
it  is  connected  to  the 
measuring  circuitry  which 
starts  out  basically  with  the 
range  switch  S-2  (one-pole, 
four-positions)  and  the  741 
op  amp  used  as  a  comparator. 

2.  It  connects  the  60  Hz 
Timing  waveform  to  the  sine 
wave  squaring  circuit  which 
uses  two  sections  of  the  7408 
AND  gate  package. 

3.  It  puts  a  ground  on  the 
7490  reset  line  so  that  the 
counters  will  now  be  enabled 
to  count 

Switch  S-2  is  the  range 
switch,  giving  scaling  factors 
of  one,  ten,  one  hundred,  and 
one  thousand.  The  zencr- 
regulated  nine  volts  positive  is 
applied  to  the  capacitor 
under  test  through  one  of 
these  range  resistors.  Notice 
that  the  inverting  input  of  the 
op  amp  is  connected  to  a 
positive  voltage  through  a 
voltage  divider-  Under  con- 
ditions where  the  positive 
voltage  to  this  input  is  greater 
in  magnitude  than  the  posi- 
tive voltage  applied  to  the 
noninverting  input,  the 
output  of  the  op  amp  (pin  6) 
is  highly  negative.  When  the 
charging  voltage  of  the 
capacitor  under  test  reaches 
and  just  slightly  exceeds  the 
reference  voltage  on  the 
inverting  input,  then  pin  6 
(output)  goes  highly  positive. 

In  this  fashion,  by  chang- 
ing output  polar ity^  the  com- 
parator gives  a  fixed  point  in 
time  when  the  charging 
voltage  just  exceeds  the 
reference  voltage  applied  to 
the  inverting  input  of  the  op 
amp. 

Now  all  you  have  to  do  is 
provide  a  means  of  automati- 
cal I  y  starting  a  '*clock" 
coincident  with  the  start  of 
the  charging  cycle  and  use  the 
flip-flop  of  the  comparator  to 
stop  the  clock  Then  the 
capacity  of  the  unit  under 
test  is  merely  the  multiplier 
of  the  range  switch  times  the 
number  of  full  and  fractional 
seconds  shown  on  the  three- 
digit  readout. 
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Fig.   L  Basic  concept  of  capacitor  measurement  using  time 
versus  ctiarging  voltage  rise. 


Tackling  the  bits  and 
pieces  of  how  this  all 
happens^  consider  the  output 
swing  of  pin  6  of  the  com- 
parator. It  goes  from  approxi- 
nnatefy  minus  8  to  plus  8 
volts  in  the  course  of  normal 
operation.  The  function  of 
01  (2N3904)  is  to  convert 
this  voltage  swing  to  standard 
voltage  levels  acceptable  to 
the  TTL  logic  blocks  used  in 
the  uniL  In  addition  to  this 
interfacmg  runction  (the  only 
buzzword  so  far),  the  output 
from  the  collector  is  inverted 
in  pofarity,  which  you  will 
see  ES  needed  to  fit  the  rest  of 
the  circuit  functions. 

Since  the  timing  chain 
starts  to  the  power  supplies, 
ril  say  iust  a  word  about  that 
here.  The  Svolt  supply  is  run 
of  the  mill  with  a  1-Amp 
capacity  regulated  by  an 
LM309K*  You  can  lash  up 
any  kind  of  a  plus  and  minus 
9-voIt  supply  you  care  to  for 
the  op  amp,  but  it  must  be 
zener  regulated,  at  the  least 
From  the  transformer  for  this 
split  supply,  you  need  to  pro- 
vide a  source  of  60  Hz  voltage 
from  a  voltage  divider  {1,3  to 
1.5  vofts  ac)^  the  only  proviso 
being  that  the  leg  of  the 
divider  to  ground  should  be 
about  1500  Ohms  or  less. 
This  is  so  the  squaring  circuit 
which  is  next  in  line  sees  a 
reasonably  low  impedance. 

The  low- voltage  ac  goes  to 
the  two  sections  of  the  7408 
through  a  diode.  The  output 
amplitude  is  a  rather  decent 
60  Hz  square  wave,  about 
four  volts  in  amplitude.  This 
square  wave  is  applied  to  the 
divide- by -six  section  of  a 
7492,  which  results  in  a  10 
Hz  output. 

The  digital  readout  section 
consists  of  three  7490  decade 
dividers,  each  of  which  is 
connected   to  a  7447  seven- 


segment  decoder  driver.  If 
you  skip  over  some  of  the 
intermediate  control  circuitry 
and  merely  connect  the  10 
Hz  to  this  three-digit  divider/ 
display  chain,  the  display 
would  consist  of  the  right- 
hand  digit  showing  tenths  of 
seconds,  the  middle  digit 
showing  unit  seconds^  and  the 
left-hand  digit  showing  tens 
of  seconds. 

Now  let's  backtrack  and 
see  how  to  connect  the  leg 
bone  to  the  ankle  bone.  You 
now  have  the  comparator,  the 
range  switching,  and  the 
2N3904  interface,  and  all  you 
have  to  do  Is  use  it  to  stop 
the  clock  when  the  charge  on 
the  capacitor  under  test 
reaches  the  comparator  refer- 
ence voltage. 

Interpose  some  logic 
circuitry  between  the  10  Hz 
pulses  from  the  7492  and  the 
three-digit  counter  display  as 
follows.  A  third  section  of 
the  7408  AND  gate  package 
is  used  as  a  gate.  One  side  of 
this  gate  is  fed  by  the  7492 
with  its  10  Hz  output.  The 
second  input  to  this  gate  is  a 
series  chain  of  the  output  of 
the  2N3904  feeding  into  a 
7474  D  type  flip- flop  used  as 
a  synchronizer.  The  output, 
Q,  of  this  flip-flop  then  goes 
to  the  7408  section  being 
used  as  a  gate. 

The  7474  makes  sure  that 
you  always  get  a  full  final 
pulse  or  count  through  the 
gate  no  matter  when  the 
comparator  triggers  at  the 
end  of  the  measuring  cycle- 
Note  that  its  clock  input  is' 
fed  from  the  1 0  Hz  source. 

Now  let's  take  a  quick  trip 
through  the  whole  shebang  to 
see  what  happens  when  you 
measure  a  capacitor 

Suppose  you  have  an 
electrolytic  which  is  marked 
6  uF^  and  you  want  to  check 
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Fig.  L  (a).  Basic  translation  Into  electronic  hardware. 


it  With  the  function  switch 
in  the  Off  position^  you  con- 
nect the  test  leads  to  the 
capacitor,  being  careful  to 
observe  polarity.  The  test 
voltage  does  not  exceed  5 
volts.  In  passing^  if  the 
capacitor  has  not  been  in 
service,  take  the  time  to  form 
it  for  a  few  short  minutes  at 
near  its  rated  voltage,  or  your 
reading  can  be  way  out  of  the 
ball  park. 

Set  the  range  switch  to 
Times  One,  as  this  will 
basically  measure  up  to  10 
uF,  which  will  be  shown  by  a 
readout  of  10,0  (this  range 
will  really  go  up  to  99.9  uF, 
but  it  will  take  99,9  seconds 
to  do  sOj  which  makes 
another  range  more  logical 
for  a  larger  capacitor). 

When  you  throw  the  func- 
tion switch  to  Test,  thfng$ 
begin  to  happen.  The  short  is 
removed  from  the  capacitor, 
and  it  begins  to  charge.  The 
60  Hz  is  squared  up  and 
divided  by  six,  feeding  the 
gate    and    the   synchronizer. 


The  7490  counter  chain  has 
had  its  reset  bus  grounded  so 
that  it  can  count  any  pulses 
coming  its  way.  The  output 
of  the  op  amp  is  now  highly 
negative,  making  the  collector 
of  the  2N3904  high  {positive 
5  volts).  This  high  is  applied 
to  the  D-input  of  the  7474, 
and  the  first  low^  to-high 
transition  of  the  1 0  Hz  signal 
applied  to  Its  clock  input 
causes  its  Q-output  to  go  high 
(and  stay  high).  This  TTL 
high  is  passed  to  the  clock 
pulse  gate,  causing  10  Hz 
pulses   to   be   passed   to   the 

7490  divider/readout  chain, 
and  the  readout  begins. 

When  the  charging  cycle 
finishes,  tripping  the  com- 
parator output  positive,  this 
makes  the  collector  of  the 
2N3904  go  negative.  On  the 
very  next  low- to-high  transi- 
tion of  the  10  Hz  clock  which 
is  applied  to  the  7474,  the  0 
of  this  flip-flop  goes  low, 
which  shuts  off  the  time 
pulses  to  the  7490  count/ 
display     chain.     Now     you 
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Fig.  2  5*/  shown  in  Off  position.  5-2  shown  in  Times-One  position. 


merely  multiply  the  range 
switch  setting  by  the 
indicated  time  on  the  display, 
and  you  have  your  capacitor 
measured. 

Now  for  a  few  notes  on 
calibration:  The  range  mul- 
tipliers are  in  decade  ranges 
of  one,  ten,  one  hundred,  and 
one  thousand.  As  noted  on 
the  schematic,  the  resistor 
values  for  these  ranges  are 
one  megohm,  0.1  meg,  10k, 
and  1  L  Five-percent  resistors 
will  do  a  decent  job,  but  1% 
resistors  are  preferred  for 
aesthetic  reasons  if  not  for 
practical  ones.  Electrolytics 
are  generally  anything  but 
what  is  marked  on  the  pretty 
package,  generally  erring 
heavily   on   the  high  side  of 


what  you  think  you  bought 
O infilled  or  large  paper  caps 
are    generally    truer    to    the 
mark,     but,     tike     all     gen- 
eralities,   this   can    lead  you 
astray-  To  start,  let's  assume 
that  yoo  have  one  favorite  5 
uF    oil-fTlled    capacitor    that 
you  know  is  on  the  money 
(you  checked  it  in  the  well- 
equfpped  CB  shack  of  the  guy 
next  door).  Connect  it  to  the 
machine  (ignoring  polarity,  as 
it    is    not   electrolytic),    and 
start  a  testing  cycle  naturally 
using    the    Times-One    range 
(one     meg).     If    you     have 
started  out  with  the  variable 
element  of  the  voltage  divider 
feeding  the  inverting  input  of 
the  op  amp  set  to  the  middle 
of  its  range,  you  wit  I  prob- 


ably be  close  to  the  mark. 
Adjust  this  variable  trimmer 
resistor  on  subsequent  timing 
cycles  until  the  display  agrees 
with  your  known  value  of 
capacitor.  Be  sure  that  you 
have  the  function  switch  in 
the  Off  position  at  least 
thirty  seconds  between  suc- 
cessive measurements  on  the 
same  cap  to  guarantee  that  it 
IS  once  again  discharged.  If 
you  do  not,  then  your 
readings  will  vary.  This  is  the 
entire  calibration  effort,  for, 
if  your  range  resistors  are  on 
the  money,  then  the  other 
ranges  should  be  in  good 
shape. 

As  you  can  see,  my  copy 
was  built  on  p  erf  board  (4.5 
by  6  inches).  If  you  are  sharp, 


as  you  ^ze  you  will  see  that 
the  board  is  one  IC  short 
When  W  A3  PTC  takes 
pictures,  you  have  to  be 
ready  when  he  is,  and  1  was 
not  quite  all  there. 

A  good  quality  muiti-turn 
trimmer  resistor  is  a  must  for 
the  calibrating  pot  Anything 
else  will  lead  to  frustration. 
There  is  nothing  magic  about 
the  plus  and  minus  9  volts. 
My  particular  zeners  came 
out  at  8,8  volts,  which 
worked  fine. 

The  choice  of  readouts  is 
optional.  I  used  RCA 
DR2000  incandescent  units^ 
as  Herback  and  Rademan  was 
selling  out  some  readout  kits 
from  RCA  at  an  unreal  $2,00 
per  digit,  including  PC  board 
and  decoder/driver  IC.  As 
shown  in  the  diagram,  I  am 
feeding  the  segments  through 
a  diode  to  lower  the  5  volts 
to  about  4,2  under  load.  This 
way,  the  life  is  extended, 
LED  readouts  arc  perfectly 
acceptable  according  to 
personal  taste;  it  just  means 
that  you  have  to  add  the 
usual  current-limiting  re- 
sistors to  the  circuitry* 

I  used  TTL  logic  because  I 
had  it  on  hand.  There  is  no 
reason  why  CMOS,  with  its 
much  tighter  current  drain, 
could  not  have  been  used. 

An  open  capacitor  will 
show  no  count;  a  shorted 
capacitor  will  make  the 
display  count  forever.  This  is 
handy,  as  it  gives  you  a  clock 
that  counts  up  to  99,9  sec- 
onds for  timing  any  event  in 
that  range.  It  could  have  a 
darkroom  spin-off  for  you 
photo  buffs  out  there*  ■ 
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DMC'1  measures  6.75"  x  7.5" 
with  a  height  Ihat  slopes  from 
1,5"  to  3,25";  the  DMC-2 
measures  5.63"  x  6,0"  with  a 
height  that  slopes  from  1.5"  to 
3.0".  The  DMC-1  weighs  12  02S„ 
the  DMC'2  10  ozs. 

The  DMC'1  is  priced  at  $6.95. 
The  DMC-2  Is  priced  at  just 
$5.95.  For  further  Information, 
contact  Continentat  Spech 
alties  Corporation,  70  Fulton 
Terrace,  New  Haven  CT  06509^ 


PALOMARPTR130K 

TRANSCEIVER  BRINGS 

SPACE  TECHNOLOGY  TO 

CONSUMER  ELECTRONICS 

FIELD 

The  PaTomar  PTR-130K  is  the 
first  completely  multHunc- 
tional  transceiver  ever  made 
available  to  the  public.  It  incor* 
porates  features  from  the  outer 
perimeters  of  logic  technology. 

The  Paiomar  PTR-ISOK  is  a 
miniaturized  mobile  trans- 
ceiver capable  of  operating  in 
100  cycle  resolution  from  100 


kHz  to  30  MHz  in  all  modes  of 
transmission  and  reception.  In- 
stant frequency  selection  is 
available  at  the  touch  of  a 
finger. 

The  Palomar  PTR-tSOK's 
unique  100  Hz  frequency  syn- 
thesizer with  5  kHz  reference 
does  not  use  D/A  converters  as 
do  most  amateur  rigs  claiming 
100  Hz  synthesis. 

Its  exclusive  rf  compressor 
effectively  increases  transmit- 
ter output  by  12  dB  (16  times). 
Two  cascaded  Collins  mechan- 
ical filters  provide  superior 
receive  selectivity,  with  a 
typical  shape  factor  of  3  dB/60 
dB  1:1,25, 

Yet  all  this  and  much  more  Is 
packed  into  a  small,  6Va"  x 


2V2"  x8"  package. 

The  Palomar  PTR-ISOK  is  the 
latest  in  a  long  line  of  in- 
novative electror^ics  products 
from  Palomar  Electronics  Cor- 
poration, 665  Opper  Street, 
Escondido  CA  92025. 

CSC  PROTO  BOARD(R) 

PB-6  SUGGESTED  AS 

ENTREE  TO  SOLDERLESS 

BREADBOARDING 

For  those  interested  in  get- 
ting their  feet  wet  In  solderless 
breadboarding  without  wring* 
Ing  their  wallets  dry,  Continen- 
tal Specialties  Corporation 
recommends  their  Model  PB-6 
Proto-Board(R)  Kit,  a  low-cost 

Continiisd  on  page  t23 
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Regardless  of  your  original  reasons 
ior  becoming  a  ham — you  want  your 
hobby  to  be  a  source  of  pleasure. 
Whether  you  are  a  DX'er,  Rag  Chewer 
or  OSCAR  freak,  you  want  the  greatest 
enjoyment  your  budget  and  available 
time  will  permit.  Clegg  can  help  you 
get  the  most  from  your  hobby! 

To  assure  receiving  the  best  '^enjoy- 
ment/dollar"    ratio    here    are   several 
factors  to  consider 
when  purchasing 
your  new  rig — 

Ch  oose  th  e  righ  t 
piece  of  equip- 
ment for  your 
specific  operating 
preferencef  The 
best  gear  for  the 
fellow  down  the 
street  who  spends 
all  his  operating 
hours  rag  chew- 
ing on  3999  may 
not  be  the  best  se- 
lection for  you. 

Select  th  e  leader 
best  prepared  and 
dedicated  to  keep- 
ing you  satisfied 
with  your  pur- 
chase -  from  the 
moment  you  un- 
pack your  new 
equipment  on 


HAM  RADIO 


through    the    many    years    you'll   be 
operating  it 

Clegg  stocks  most  leading  brands 
of  ham  equipment  and  accessories. 
Like  DRAKE,  DENTRON,  KLM,  YAESU, 
ALPHA,  WILSON,  ICOM  and  KEN- 
WOOD rigs.  Mosley,  Hustler,  ASP, 
KLM  and  Cushcraft  antennas.  Plus 
MICRO-MODULE  and  MFJ  accessories. 
Naturally  we  feature  the  Clegg  pro- 
prietary      line    of 


VHF  transceivers 
and  accessories. 
But  we  are  at  your 
service  no  matter 
what  brand  you 
choose. 

If  enjoyment, 
dollar  value  and 
service  are  impor- 
tant to  you  —  then 
talk  to  the  pro- 
fessionals at 
Clegg.  Telephone 
toll-free  1-8QQ- 
233-0250.  In 
Pennsylvania  call 
collect  -  717-299- 
7221.  Clegg  Com- 
munications Corp, 
1911  Old  Home- 
stead Lane,  Green- 
field Industrial 
Park  East,  Lancas- 
ter,  PA  17601. 


IS  FOR  YOUR  ENJOYMENT! 

Qegg  offers  vau  ttvree  opiions  when  you  purchase  a  major  piece  of  ham  gear, 

1)  Prior  to  shipping  we  unpack  vour  unit  and  compare  its  performance  with  the  manufacturer's  specifications.  If  any 
deficiencies  are  found  they  are  corrected  before  the  unit  is  shipped.  In  this  way  you  are  assured  of  avoiding  the  disappoint- 
ment of  having  a  "stck"  radm  wtien  you  unpack  the  carton.  We  offer  this  "Pretest  PJan"  instead  of  a  price  discount  and 
strongly  recommend  this  option  on  complex  equipment  like  transceivers, 

2)  If  you  prefer  to  purchase  for  pnce^  we  offer  reasonable  discounts  on  most  equipment.  We  ship  you  a  unit  in  its  fac- 
tory sealed  carton  directiy  from  our  stocks.  Should  you  encounter  problems  with  the  equipment,  you  will  still  receive  fast 
service  under  the  terms  of  the  manufacturer's  warranty* 

3)  For  the  perfectionist  we  perform  a  complete  laboratory  check-out  of  your  purchase  and  record  all  measurements  of 
sensitivity,  selectivity,  spectrum  purity,  power  output  and  other  important  data.  Trained  technicians  make  a  thorough 
reaHgnmeni  to  assure  maximum  performance.  All  test  results  and  records  are  provided  to  you.  NaturaUy,  this  service  is 
costly  and  offered  at  a  surcharge  over  the  list  price  of  the  equipment*  However,  you  are  assured  that  your  purchase  is  not 
only  free  from  problems  but  measures  up  to  the  operating  standards  the  original  design  engineer  intended. 


FOR  RELIABILITY 
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Gary  McOeUan 

Box  20BS 

lAHabrA   CA  90631 


DMM  Survival  Course 


''air  about  using 
digital  multimeters 


If  you  are  one  of  the  great 
many  people  who  have 
bought  a  digital  multimeter, 
con^atulations!  That  digital 
multimeter  will  do  much  in 
the  way  of  simplifying  your 
measurement  chores  and, 
hopefully,  make  ham  radio 
more  fun.  But,  like  most 
pieces  of  equipment,  the 
digital  multimeter  has  its  own 
peculiarities,  some  of  which 
may  not  be  fully  discussed  in 
the  owner*s  manual.  Your 
digital  muliimet^  (hereafter 
DMM)  can  lie  to  you  and  give 
inaccurate  readings  consis- 
tently if  you  misuse  it.  And, 
worse,  it  can  be  damaged  If 

misused 

It's   awfully    tempting   to 

write  a  long  list  of  dos  and 
don'ts  at  this  point,  but  not 
everything  t  have  to  say  will 
fit  neatly  into  a  do/don't 
chart.  I  would  suggest  starting 
with  these  basics: 

First,  check  over  your  lest 
leads,  especially  if  you  are 
using  ones  from  your  shop 
that  didn't  come  with  the 
DMM,  Check  for  broken 
insulation  and  broken  con- 
nectors; if  you  find  any,  re- 
place, replace,  replace*  I  have 
found  that  quite  often  people 
try  to  "get  by*'  with 
ratty  old  test  leads,  and  that 


can  be  dangerous.  To  this 
end,  we  at  Gary  McClelian 
and  Company  supply  gratis  a 
set  of  test  leads  with  our  1 01 
DVOM.  There's  no  sense  in 
taking  chances  with  a  set  of 
bad  leads.  So,  if  you  are 
getting  a  new  set,  what  kind 
of  test  leads  should  you  get? 
Get  one  with  an  insulated 
alligator  clip  and  the  other 
with  a  standard  test  prod. 
The  leads  should  be  about  3* 
to  4'  long,  with  shorter 
lengths  desirable  (reduces 
noise  pickup). 

Now  for  some  general 
operating  hints:  Surprisingly, 
a  good  many  manufacturers 
of  DM  Ms  do  not  take  the 
time  to  talk  about  using  their 
products.  So,  as  a  result,  you 
are  assumed  to  be  proficient 
at  using  DMMs,  and  that  is  a 
huge  mistake.  First,  let's  look 
at  the  basics.  A  DMM 
operates  just  like  an  analog 
VOM  or  VTVM,  for  the  most 
part.  You  select  the  function 
you  want  (ac/dc  volts  or  cur- 
rent  or  Ohms).  Then  you 
select  the  range  you  want  to 
match  what  you  are  mea- 
suring. If  you  don't  know  the 
voltage,  current,  or  resistance 
in  the  circuit  under  test,  you 
always  start  at  the  highest 
range     and     work     down 


through  the  ranges  until  you 
get  a  good  strong  reading 
{ideally,  mid  scale  on  an 
analog  meter).  You  use  your 
DMM  the  same  way,  but 
written  between  the  lines  is  a 
lot  to  go  wrong  with  your 
meter. 

The  first  place  you  must 
watch  is  when  you  change 
functions.  Always  change 
functions  before  making  any 
measurements.  There  are  two 
reasons.  First,  tn  some 
meters,  you  can  jolt  the 
Ohms  section  with  a  voltage 
or  current  strong  enough  to 
damage  it  And  second,  if 
your  meter  has  push-buttons, 
you  can  nudge  several  at  one 
time,  applying  destructive 
voltages  to  several  parts  of 
the  meter.  Blowing,  say,  the 
Ohms  section  and  the  ac  volts 
section  is  not  funny.  This  is 
why  we  use  a  quality  rotary 
switch  in  our  instrument  to 
lessen  the  chance  of  multiple 
damages.  But  never  switch 
functions  when  measuring  a 
live  circuit  You  can  switch 
from  resistance  to  volts  (and 
vice  versa}  in  a  dead  circuit 
and  then  power  it  up,  but 
even  this  is  not  wise. 

Another  thing  you  must 
be  especially  careful  of  is 
changing  ranges.  On  a  meter 


with     push-buttons,    this    is 

especially  important  because 
you  can  press  several  on  most 
meters  and  that  means 
trouble.  It  is  wise  to  select 
the  highest  range,  measure, 
remove  probes,  select  range, 
etc.,  procedure  when 
measuring  volts  and  current-  I 
strongly  recommend  re^ 
moving  the  leads  and 
selecting  range,  especially 
when  measuring  high  voltages 
(1  kV  or  so)  or  any  current. 
If  you  don't,  you  may  have 
destructive  arcing  inside  an 
attenuator  resistor  or  at  the 
switch  contacts.  Arcs  are  also 
murder  on  the  CMOS  cir- 
cuitry used  in  modern  DM  Ms. 
Need  I  say  more?  You  can 
safely  change  ranges  when 
measuring  resistance  without 
lifting  the  probes,  however. 
But  be  careful  when  measur- 
ing voltage  and  current 

Always  think  safety  when 
using  a  DMM.  Nowadays,  you 
don't  see  a  lot  of  high-voltage 
gear,  but,  nevertheless,  it's 
there  in  linears  and  TV  sets. 
Don't  ever  rush  a  measure- 

# 

ment  on  one  of  those  high- 
voltage  circuits  without 
taking  some  precautions* 
Make  sure  your  meter  can 
read  the  voltage  you  are  going 
to  measure  (most  DM  Ms  will 
read  up  to  1  200  volts  dc  and 
750  volts  rms  ac).  If  not,  get 
a  high-voltage  probe  for  your 
meter.  The  Heath  IMA- 
100-10  probe  will  let  you 
safely  measure  up  to  30  kV. 
You  should  always  connect 
the  probe  to  the  equipment 
and  then  apply  power  and 
check  the  reading.  If  you 
can't  do  it  this  way^  keep  one 
hand  in  your  pocket  when 
measuring*  Also,  it  is  wise  to 
have  a  rubber  mat  in  your 
shop  —  especially  if  you  work 
in  a  damp  basement.  Stand 
on  it  when  working  with  high 
voltages.  As  for  the  meter,  tie 
the  ground  lead  to  the  ground 
or  common  input  jack,  even 
if  you  are  measuring  negative 
voltages.  In  some  meters,  the 
metal  case  is  tied  to  the 
gnd/com  jack,  and  that  can 
be  hazardous.  In  general,  use 
common  sense  when  using  a 
DMM,  and  use  it  safely.  And 
don't  place  it  on  a  high  shelf 
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where  you  can  pull  it  off  by 
the  leads  and  get  beaned  or 
have  it  fall  into  a  piece  of  live 
equipment 

Now  that  we  have  looked 
at  some  general  stuffj  let*s 
look  at  a  few  specifics.  These 
are  things  that  will  cause 
errors  in  your  readings,  some 
of  which  can  be  amazingly 
consistently  wrong.  Surely, 
by  now,  most  people  believe 
thai  a  digital  readout  can  lie 
just  as  well  as  an  analog  one 
can.  Yet,  at  one  time,  there 
were  folks  who  believed  that, 
if  it's  digital,  it  must  be  right 
This  was  especially  true  with 
dtgiial  clocks^  which  look 
super  accurate,  but,  of 
course,  can  be  super  accurate 
if  you  subtract,  say,  5 
minutes.  DMMs  are  like  that, 
and  the  voltages,  currents, 
and  resistances  they  measure 
can  throw  you  off  if  they  are 
not  pure  dc,  ac,  or  resistive. 
Also^  the  meter  has  tolerances 
that  add  to  or  subtract  from 
the  readings. 

Let*s  look  at  instrument 
tolerances  first  because  they 
are  easier  to  unda^stand. 
Your  meter  has  what  is 
known  as  a  "basic  accuracy** 
spec,  or  the  best  accuracy 
spec  of  the  meter.  This  is 
always  the  dc  volts  function 
and  usually  the  lowest  range. 
Typical  basic  accuracy  is  on 
the  order  of  0J%  ±  1  count 
A  '*count"  is  pius/minie  a 
*'l"  added /subtracted  to  the 
farthest  right-hand  digit  So 
say  you  are  measuring  1 ,500 
volts.  You  have  an  accuracy 
of  plus/minus  0.002  volts 
(1.5  X  0T%),  or  a  range  of 
readings  of  T502  V  (+0,1%) 

to  K498  V  (^0.1%),  Then 
add  the  1  count  accuracy 
spec^  and  you  get  1,503  V, 
1.501  V  or  1.499  V,  1.497  V. 
So,  you  see,  these  specs  add 
up.  For  b^t  accuracy^  always 
try  to  fill  up  all  VA  digits 
with  numbers,  for  the  more 
numbers  you  ^how,  the 
greater  your  accuracy,  A 
reading  of  L500  read  on  your 
DMM*s  2- volt  range  can  be 
more  accurate  than  a  reading 
of  0L50  on  your  meter's 
20-volt  ranga  Keep  this  in 
mind;  it  also  holds  true  on  ac 
and  Ohms  functions. 
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Fig.  /.  Bask  Ohms  circuitry. 
The  constant  current  source 
/s  very  vulnerable. 

The  ac  section  of  your 
meter  adds  some  error  to 
your  measurements,  above 
the  basic  accuracy  of  your 
DMM,  The  ac  accuracy  is  the 
basic  accuracy  plus  the  ac- 
curacy of  the  ac/dc  converter 
in  your  meter.  The  number  is 
afways  larger  than  the  basic 
accuracy.  Your  meter  will 
probably  have  an  accuracy  of 

±0.5%,  provided  that  you  are 
measuring  a  low-distortion 
sine  wave  and  are  within  the 
frequency  response  limits  of 
your  meter.  This  is  very 
important  because  waveform 
and  frequency  have  a  power- 
ful effect  upon  your  accu- 
racy. Alsoj,  noise  pickup  will 
raise  hob  with  your  readings. 
For  best  results,  measure  sine 
waves  (note  that  some 
manuals  give  correction 
charts  for  other  waveforms  — 
these  are  usually  the  belter 
meters)  of  low  distortion  of 
1%  and  under.  Stay  within 
the  maximum  frequency 
limits  —  well  within  them. 
Use  shielded  cable  to  cut 
noise  pickup  when  measuring 
Signals  either  from  high- 
impedance  sources  (100k  and 
up)  or  on  signals  below  1 
volt.  Measure  ac  signals  this 
way,  and  you  should  gel  the 
best  accuracy  from  your 
meter.  So  how  do  you  deter- 
mine a  low-distortion  wave- 
form? Check  with  a  scope  if 
you  have  one  handy.  A  rule 
of  thumb:  Don't  trust  any 
signal  dirtier  than  the  ac 
power  line.  The  frequency 
response  limits  should  be 
stated  in  your  manual;  if  hoi, 
assume  about  50  Hz  to  1 
kHz,  Most  meters  will  go 
from  30  Hz  to  5kHz  with  full 
accuracy,  and  some  will  go  to 
100  kHz  with  reduced  input 
voltage  and  reduced  accuracy. 
Your  Ohms  section  also 
adds  error  to  the  basic  accu- 
racy of  your  meter^  but  there 
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Fig.  2,  Ac  ordc  uolts  input  circuitry.  The  resistor  and  diodes 
on  the  op  amp  are  protection  circuitry. 

Here    are    a   few   tips  for 

measuring    current:     Always 


aren't  as  many  sources  of 
error  as  the  ac  volts  funcdon. 
The  main  things  you  need  to 
concern  yourself  about  are 
that  yxju  never  apply  voltage 
to  the  Ohms  circuit  and  that 
you  try  to  get  as  many  num- 
bers as  possible  displayed  for 
greatest  accuracy.  Remember 
that  a  reading  of,  say,  1 .200k 
is  better  than  0T20k  because 
it  is  less  susceptible  to  the  ±  1 
count  error  and  the  Ohms 
accuracy.  If  you  are  making 
in-circuit  measurements, 
watch  out  for  semiconductor 
junctions^  which  can  be 
turned  on  by  the  ohmmeter. 
Some  DMMs  put  as  much  as 
15  volts  on  the  part  under 
test.  If  you  get  strange  read- 
ings, disconnect  one  side  of 
the  part  and  then  check  its 
resistance*  On  very  high- 
resistance  measurements,  you 
may  discover  that  the  read- 
ings jump  around  quite  a  bit 
This  can  be  caused  by  severa! 
things^  but  it  is  mainly  due  to 
hum  pickup  on  the  leads. 
Either  tie  a  0.05  uF  capacitor 
(use  mylar)  across  the  leads, 
or  plug  the  part  directly  into 
the  front  panel  jacks.  You 
will  notice  this  on  the  2-meg 
and  20*meg  ranges^  and  it  can 
be  quite  annoying.  The  cure 
is  simple. 

Finally,  there  are  the  cur- 
rent ranges.  The  accuracy  of 
most  low-cost  DMMs  is  a 
joke,  with  1  to  5%  being 
typical  We  deliberately  left 
off  current  ranges  on  our 
Gary  McClcllan  and  Company 
101  DMM  because  we 
couldn't  get  good  accuracy  at 
low  cost,  which  reflects 
poorly  in  terms  of  the  other 
accuracy  specs  of  an  other- 
wise  high-quality  meter.  So, 
when  you  measure  current, 
your  analog  meter  may  be 
more  accurate. 


use  a  range  higher  than  the 
current  you  are  going  to 
measure.  Never  change  ranges 
while  you  are  measuring  cur- 
rent. You  may  damage 
(pitting  of  contact  surfaces) 
your  DMM*s  switches.  If  you 
are  measuring  current^  check 
to  be  sure  that  your  circuitry 
is  working  properly.  Drops 
through  the  meter  (known  a$ 
"insertion  loss'*)  will  some- 
times kill  your  circuitry.  This 
is  especially  true  with  TTL 
logic.  Some  meters  drop  2 
volts  with  2  Amps,  and  that  2 
volts  will  stop  your  TTL  dead 
in  its  tracks.  If  this  happens 
to  you,  put  your  meter  on  2 
volts  ac/dc  and  measure  the 
drop  across  a  0,1 -Ohm, 
lO-Watt  resistor.  A  reading  of 
0.200  is  2  Amps,  of  course. 

You  should  be  aware  that 
terrible  things  can  happen  to 
your  meter  or  equipment  if 
you  seriously  overload  your 
meter.  Personally,  my  big  sin 
is  putting  voltage  on  the  cur* 
rent  shunts  of  my  laboratory 
meters;  the  result  is  usually  a 
blown  fuse  in  the  meter. 
However,  others  are 
not  so  lucky.  You  can  very 
easily  avoid  damage  to  your 
meter  simply  by  not  rushing. 

Most  overloads  do  not 
damage  your  meter.  But, 
nevertheless,  there  are  several 
ways  to  kill  a  DMM,  so  let's 
look  at  them.  The  Ohms 
function  is  vulnerable,  with 
the  bottom  range  being  the 
most  vulnerable  {usually  200 
Ohms  or  2k  Ohms).  The  most 
current  is  available  on  these 
ranges,  and  that  is  difficult  to 
protect  Believe  me,  the 
Ohms  protection  circuitry  is 
one  of  the  big  things  that 
separates  the  under  $100 
meters  from   the  over  $300 
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instruments*    The   protection 

circuitry  in  the  expensive 
meters  is  costly  and  often 
complex^  often  more  so  than 
the  circuitry  being  protected. 
Fig.  1  shows  the  basic  Ohms 
circuit;  voltage  applied  to  the 
input  usually  takes  the  con- 
stant current  source  in  a  puff 
of  smoke.  In  our  meter,  we 
use  an  expendable  resistor.  If 
it  blows,  the  other  ranges  stay 
unharmed  and  perfectly 
usable.  One  outfit  uses  an 
SCR  crowbar  circuit,  shorting 
the  Ohms  jack  and  hopefully 
blowing  a  2- Amp  fuse  inside 
the  meter.  This  meter  can 
cause  extensive  damage  to  the 
equipment  you  are  measur- 
ing, so  be  careful. 

Needless  to  say,  never, 
never  put  any  voltage  on  your 
meter  white  it  is  in  the  Ohms 
function. 

The  ac/dc  voltage  ranges 
are  pretty  well  protected  in 
most  DMMs  by  diode/resistor 
clamps,  so  It  is  not  always 
that  you  can  blow  up  these 
parts  of  your  meter.  Fig,  2 
shows  a  typical  input  circuit* 


However  J  very  high  voltages 
or  pulsed  voltages  can  raise 
havoc  with  your  DMM.  Never 
exceed  the  maximum  ac/dc 
voltage  ratings  of  your  meter. 
If  necessary,  get  the  Heath 
high- voltage  probe  mentioned 
earlier.  On  most  meters,  this 
means  750  volts  rms  ac  and 
1200  volts  dc.  If  you  exceed 
these  ratings  by  much,  you 
risk  arcing  inside  the  DMM 
switches  and  range  resistors. 
If  you  arc  much  inside  a 
range  resistor,  you  change  its 
value  permanently.  Watch 
that  voltage.  TVs  are  murder 
in  this  respect;  they  have 
many  relatively  low  voltages 
with  very  high  pulses  present 
If  the  schematic  says,  *'Do 
not  measure/^  believe  \i.  The 
same  is  true  with  rf  fields. 

The  current  ranges  don't 
need  too  much  comment. 
Just  be  sure  to  never  exceed 
the  ratings  of  a  range,  other- 
wise you  may  * 'strain"  a  re- 
sistor. Don't  try  to  measure, 
say,  2  Amps  on  the  20  m A 
range. 

Why  ail  the  comments  on 


overload?  Simple,  Today,  if 
you  damage  a  piece  of  equip- 
ment, it  goes  to  the  factory. 
With  a  DMM,  it  not  only  gets 
fixed,  but  recalibrated  as 
well.  And  that  usually  goes 
for  kit  DMMs,  too.  I  may  be 
overstating  my  case,  bm  a 
little  careful  use  of  your 
DMM  can  save  grief.  DMMs 
are  getting  better  and  tougher 
to  blow  up,  but  you  can  still 
do  it  They  are  a  little  easier 
than  a  VOM  to  damage  right 
now.  Be  reasonably  careful 
and  you  won't  have  any  prob- 
lems. 

DMMI? 

Strange  as  it  may  seem, 
DMMs  can  cause  RFl  prob- 
lems. This  is  especially  true  of 
the  ones  with  plastic  cases. 
You  may  have  discovered  this 
problem  already  if  you  work 
on  sensitive  communications 
equipment  Just  clipping  the 
ground  lead  to  the  chassis  of 
an  HF  receiver  or  transceiver 
is  often  enough  to  create  a 
loud  broadband  buzz  in  the 
speaker.    This    is    primarily 


caused  by  the  multiplexed 
display  in  the  DMM,  and  the 
noise  floats  down  the  test 
leads.  Unlike  these  instru- 
ments, the  Gary  McClellan 
and  Company  model  101 
DVOM  uses  both  a  metal  case 
and  a  direct  drive  display, 
making  repair  of  communica- 
tions equipment  possible  with 
less  noise  pickup.  If  you  have 
encountered  this  problem, 
your  best  recourse  is  to  use  a 
regular  analog  VOM  or 
VTVM,  leaving  the  DMM  for 
less  critical  chores.  You  can 
certainly  use  that  noisy  DMM 
for  a  signal  generator  if  you 
wish.  Besides  us,  B  and  K 
In^iELimenLs  is  now  paying 
attention  to  this  problem  by 
metal  coating  the  inside  of 
the  case  to  cut  radiation. 

That  just  about  do^  it  for 
using  a  DMM,  As  you  have 
read^  it's  not  really  so  hard  to 
use,  and,  if  you  pay  iust  a 
little  attention  to  the  pecu- 
liarities of  the  DMM,  you 
should  be  rewarded  with  the 
best  accuracy  your  unit  has 
to  offer.  ■ 
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In  the  Northwest! 

ATLAS    •    ICOM    •    KENWOOD    •   YAESU 


Atlas  350'XL 
$995.00 


Kenwood  T&520S 
$739.00 


Kenwood  TS  S^S 
$1 098,00 
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Yaesy  FT-SOID  -S9^iXi 


COMMUNICATIONS    a46 

17550  15th  Ave.  N.E.  •  Seattle  WA  98155  •  (206)  364-8300 


TO  PLACE  ORDER 

CALL  TOLL  FREE 

IN  STATE  OF  WASH, 

1  (800)562-7625 


Other  locations:  (Welkin  customers  only)  •  Betlevue  —  12001  N.  E.  12th  •  Ewerett  —  6920  Evergreen  Way  •  Open  Mon,  thru  Sat. 
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AT  LAST !  For  the  amateur 

on  the  move —  The  BRISTOL 

HAM-10  and  HAM-100  MOBILE 
TRANSCEIVERS 


Bristol  is  pleased  to  announce  the  first  low  cost  channelized 
mobile  transceivers  designed  and  engineered  exclusively  for 
use  inthe  10  METER  BAND. 

Brought  to  you  by  the  people  who  provide  the  world  with 
the  famous  military  manpack  radios. 
For  the  first  time  anywhere,  10  METER  BAND  CHAN- 
NELIZED MOBILE  TRANSCEIVERS  are  available  at 
popular  prices.  There  are  no  comparable  mobile  units  which 
CAN  TRULY  CLAIM  all  of  these  additional  features: 

•  Available  in  2  models 

HAM-10   -  Low  power  -  10  watts 

HAM-100  -  High  power  -  100  watts  and  10  watts 

•  40  channels  selected  in  the  least-used  portion  of  the  hand 
(with  channel  40  overlap  to  hear  OSCAR  in  the  future.) 

•  Ultra  low  spurious  emissions  to  prevent  RFl  &  TVL 

•  Bristol's  patented  Phase  Lock  Loop  frequency  synthe- 
sizer* for  precision  frequency  control 

•  Selectable  transmit  power  capability  -  100  watts  for 
extended  range  or  10  watts  for  short  range  -  at  the  flick 
of  a  switch! 

•  Lightweight  &  compact 

»  100%  solid  state  design  for  improved  reliability. 
»  External  jack  for  a  speaker. 

•  Automatic  Noise  Limiter  to  reduce  engine  and  atmo- 
spheric noise. 

>  Delta  tune  adjustment  to  tune  in  other  operators  who  are 
off  frequency. 

»S/RFP  meter,  LED  modulation  indicator,  squelch  con- 
trol, ell  mounting  hardware,  microphone,  and  more. 

•  Full  factory  warranty  &  service  backed  up  by  RF 
engineers  and  skilled  technicians. 


SPECIFICATIONS 

Frequency  - , . 28M5 to  29,405  MHz 

Channels _ 40 

Receiver  Sensiwity  , , OJuvfor  10  db 

S-hN 
N 

Modulation , -.,.,, AM 

Spurious  Signal  Suppressiorr ._...,.,  ,more  than  60  db 

Harmonic  Signal  Suppression more  than  45  db 

Input  Power: 

HAM-WO. n8vdc;05ARec8.0A  Tx 

HAM^W , .  13Mvdc;0,5A  Rec.  ISA  Tx 

Dimensions: 

HAM^IOO , 6SyVx  2A"Hx  9J5"D 

HAM-10 6,5'Wx2.4''Hx  7.75'V 

Weight: 

HAM-100 , 4.5  lbs 

HAM-10 _  _  3,5 lbs 


^Parent  Number  3,748,589  Bristol  Ekctronics,  Inc. 


* 


FOR  A  LIMITED  TIME  ONLY  -  BY  MAIL  ORDER  DIRECT  FROM  THE  FACTORY 

HAM-10     -only  $149.95        HAM-100  -  only  $264.95 

Please  enter  my  order  for  Bristol  HAM  Transceivers: 

()HAM-iO(s}     @$149.9S  Tota  I  Pri  ce J^,^  f/  feast  three 

()HAM-100(s)    @  $264.95  Total  Price fJj  weeks  for  delivery 


Add  $2.50  for  shipping  and  handling.  (Mass,  residents  add  5%  sales  tax). 

Check  or  money  order  enclosed.  OR  ... . 

Charge  my  VISA  or  Master  Charge  No,  DnaDDDDnDDDnnnDaDD  Bank  No.  ^ 

Signature =      NO  COD's  PLEASE 


NAME 


CALL 


STREET 


CITY  OR  TOWN 


STATE 


Zip 


©^BRISTOL  ELECTRONICS,  INC.be 

651  ORCHARD  ST,  NEW  BEDFORD,  MA  02744  (617)  997-3181  TELEX  929421 

Makers  of   digital   depth   indicators,  VHF  FM  tr ^iscei vers,  wind  instrumerits,  knotmeiers,  arici 
the  famous  U«B.  Arrny  fiold  radio. 


Deaf&r  inquiries  Invfted 


B24 
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FCC 


.HGpnntsd  from  tha  Federal  Register. 


PART  2— FREQUENCY  ALLOCATIONS 
ANP     RADIO     TRiAnr     MATTERS; 

GfHERAL     RULES     AND     RECULA- 
TtONS 

PART  97— AMATEUR  RADIO  SERVICE 

Prohibiting  the  MorkoMng  of  Extvrrifit 
Rodio  Fr«qu«n^  Paw«r  Ampflfivr* 
CopabJs  Qf  Opcrol'ion  on  ony  Fr«- 
quanqf  From  24  to  3S  MHi  find  R«- 
quIHrtg  Typd  Accvptoncs  of  Ec^ul|>- 
miAnt  Msrkfltad  far  Ui«  in  fho 
AmalAur  Rddio  S*rvic# 

AGENCY:  F£d£J^  CommunLnraUoiifi 
Commi&sitoTi. 

ACTION:  Hnai  rule. 

SUMMARY:  Th!a  dorL^niLent  requires  & 
grant  of  type  ofc^eptance  from  the 
CommlAslori  prior  to  the  manufactur- 
ing or  marfeetln(r  of  any  ex(.<*nial  radio 
frequency  power  unplifler  In  the  AJtDft- 
teur  fl&dio  Service  and  requlfcs  that 
any  cxtM-D&l  fimpltilffr  ruit  b«  q^psiile 
of  ope  ration  in  the  (FCQuencr  rmnfie  of 
24  to  35  MHe.  Th£s  Action  vaa  taken  tn 
r^pofuse  to  tlie  Iatbc  number  of  amp^U* 
Itefi  currenlly  beU)«  produced  Cor  il- 
lesal  opentilon  in  the  dtlzefui  B«id 
Radio  Service  and  by  tmUcensed  oper- 
atora.  It  should  reduce  the  a vaU ability 
of  thtfl  equipmeriL  to  these  operators 
and  LJ^er«iDre  wllli  i^^ult  In  &  subst&n- 
tiiLl  reduction  ol  Inierference  to  other 
useri  of  the  radio  spoctrtim. 

EPP^mVE  DAT&  April  2S,  IfTB* 

AOPRiISS:  Fe<k^ral  Commuzilcationa 
ComniiAsiOft,  Waohlnrton.  DX.  205J^4. 

FOR  FURTHER  INFORMATION 
COHTACTT, 

John  A.  Reed,  Office  of  Chief  Engi- 
neer, 303-633-7093. 

SUPPI.iEMENTARY  INFORMATION: 
Adopted:  February  16,  Idlfi.  Released: 
March  20,  I9?fi. 

By  the  Commlsilon:  CotomlBiloiier 
WlijLe  concurrtn;  tn  pan  and  disent- 
Ine  In  part  and  Lttuine  a  statement. 

In  the  matter  of  amendment  of 
parta  3  and  97  of  the  Conunis&lon's 
Rule*  lo  reciulre  typ«  acceptance  of 
equipment  marketed  for  use  tn  tbe 
Amateur  Radio  BervEce;  and  am  end- 
men  I,  of  Part  3  of  the  Commission's 
Rul^  to  prohibit  the  maj-ketlni{  of  ex- 
ternal radio  fi^eQuenc^y  power  Bjnplift- 
ers  capable  of  operailon  on  any  fre- 
(luency  from  34  to  ^  ICUx. 

1.  Notices  of  proposed  RutemaklnB 
in  the  alxjve  captioned  matte ra  «@r# 
released  on  Pebruaiy  28.  1977.  The 
de&ctUne  for  the  aubmisslon  of  com- 
menta  was  May  35,  1977,  and  for  the 
fuhmli^lon  of  reply  comments  was 
June  6.  1977.  In  reuponfie  to  petitions 
received  from  th«  R»  L.  Drake  Co..  the 
Heath  Co,  and  the  American  Radio 
Relay  League,  lnc„  these  ttatf'i  a? ere 
extended  to  June  34.  1^77,  for  filing 
commenU  and  Lo  July  6.  1977,  for 
fUtnf  reply  eomments.  The  report 
comment  date  warn  further  ext^inhrd  to 
July  13,  1977,  In  respon&e  to  a  petition 
filed  by  the  R  L.  Drake  Co.  In  re- 
dporuu^  to  a  petition  by  the  American 
Radio  Relay  League.  Inc.  oral  argu- 
ments were  held  on  December  1,  1977^ 
to  allow  tntereated  parties  to  present 
their  Idoas  to  the  Comjuissjon  en  bantr, 

2.  Docket  21117  proposed  to  require 
type  acceptance  puraiiant  to  Fart  2  ol 
our  rules  for  aU  am*t«ur  transmitters 
and  external  radio  frequency  power 
ampHflera,  Various  other  changes  were 
al£0  proposed  including  Increaain^  the 
level  of  apurioiu  and  harmonic  sup- 
pre^fjlon  to  43+tO  Log  (power  in  watts) 
deeibela  below  the  mean  power  output 
of  the  transmitter  or  ampllflor  for  all 
eriiEA.^ions  outBide  of  the  amali^ur  banti 
t>t  iru;  iijied  and  exempting  the  Individ 
uai  amateur  op^'rator  from  the  type 
acceptance  reQuirements. 

3.  Docket  21  lt€  proposed  to  prohibit 
the  marketing  of  any  extemaJ  radio 
frequency  power  nmpliffer  callable  of 
operation  on  any  frequency  or  fre- 
quencies t»etween  24  and  35  MFfz.  An 
exception  WftiS  proposed  to  this  restric- 
tion for  any  Ucenaed  amateur  operator 


with  a  general  or  higher  class  licenae 
who  wished  to  construct  not  more 
than  one  unit  of  the  .same  model  for 
use  at  his  licensed  amateur  radio  ata- 

4,  Docket  21117,  there  wet«  199  Indt- 
Tiduali  and  organlaaUlons  who  filed 
comments.  3  of  whom  filed  reply  com- 
ments^ 6  of  whom  fiJed  (and  were  At' 
cepted  as)  late  comments,  and  I  who 
filed  and  wan  accepted  ajs  a  lute  reply 
comment.  IlHK^kgt  2113  received  282 
comments  from  various  Individ uula 
and  oreranizjition^,  3  of  which  filed 
reply  comments.  &  of  which  filed  and 
were  accepted  for  late  comjuenLs,  and 
1  whtiili  filed  and  was  ac«ffpted  aa  a 
late  reply  otunm^nL  In  addition  11 
parties  participated  in  the  omJ  argu- 
menLi  for  both  dockets  with  4  partiea 
filing  Eupplemenlary  commenta.  While 
apecLfJc  reltrencBS  are  not  generally 
made  to  any  indl^'iduai  comment,  the 
public  is  aasured  that  all  comments 
and  reply  comments  wt^re  carefully  re- 
viewed a4n3  coiisldereci  btrfore  reaching 
our  deci&lon  xx%  this  proceeding. 

TnsL  Paoatnf 

t.  During  fiscal  ye*r  1976.  FCC  field 
tnatallatlorus  received  S0.616  com^ 
platDis  of  electromagnetic  inierfrr- 
ence.  This  interference  wa&  primAriiy 
to  television  reception.  Of  these  com- 
plaJnts.  S3  percent  were  associated 
with  the  operation  or  trannmlttem  In 
the  Citissena  Biuid  Radio  St-rvlce.  In  an 
attempt  to  determine  the  major  c&usea 
of  such  interference,  a  study  was  con- 
dutt<^  by  the  CommiwkM'^  F^eld  Op- 
erations Bureau  in  which  72  sample 
csae^  were  randomly  selected  and  in- 
ve^lgated.  These  ^rnple  cases  were 
llmhed  to  Interference  to  television  re^ 
oeption  Involving  CB  tmn.'imitter  and 
were  seie<:if:d  over  several  months  cov- 
ering the  entire  Untied  States  in  ordfr 
to  insure  a  rai^dom  sample.  From  this 
study,  Jt  wa^  determined  that  In  at 
Jeasi  46  percent  of  the  aample:^  the  in- 
terference wsis  due  to  the  tlles^aJ  use  of 
an  external  radio  frequency  power  am* 
pilfler-  The  atudy  alito  showed  that  In 
flacal  year  1976  a  tower  bound  on  the 
number  ejcperlenetng  hiterference  to 
teievfsjon  reception  associated  with 
the  operation  of  CS  stations  prohably 
lies  s^ome where  between  I  and  10  mil- 
lion persons  with  the  bes^t  estimate 
being  4  mil  Hon  persons.  Projections 
for  fiscal  ye^r  197P  arc  that  between  3 
and  21  mJllion  persons  (best  estimate— 
9  minion)  wiH  experlenee  TVl  assQclat- 
ed  with  CB  operation. 

6.  The  number  o!  interference  eom* 
plaints  beuig  received  by  the  CommJth 
lion  LS  inrre«5iTie  at  an  alarming  f»le, 
primarily  due  to  the  Citizens  Band 
Radio  Service  and  the  Illegal  operation 
of  external  amplifiers  in  that  sen'ic*. 
The  Commianion  has  attempted  to 
deal  with  the  problem  of  these  ampll- 
flers  in  the  pastp  notably  through  rule 
making  in  Docket  20 US  (40  FR  1243, 
50  I^CC  2d  310)  which  added  a  new 
Section  2. 8 IS  to  the  nmrketine  rules  in 
Pait  2.  Thli  section  prohibited  the 
maxkettew  ol  any  eJttemal  radio  fre- 
quency power  ampUfter  capable  of 
twing  useij  with  a  transmitter  operat- 
ing  on  any  frequency  or  frequencies 
Iwtween  24  and  35  MH*  with  certain 
exceptiong.  These  exceptions  allowed 
the  contlJTued  marketing  of  these  am- 
plifiers operating  In  i\\i^  frequency 
range  provided  the  equipment  also 
had  ampllficjition  capabllHy  over  the 
folloihing  frequency  rarujes:  70<K)  7300 
kHr.  14.000  14.550  kIK.  21  21.45  MHz, 
and  3d  29  70  MHz. 

7.  Unfortunately,  the  action  tti 
Docket  30118  was  ineffective  as  it  was 
concerned  !iolely  with  the  production 
of  then  avnilable  stngle  band  ampliri- 
ers  for  the  CB  service  and  It  fun. her 
was  based  on  the  assumptions  that 
amateur  equipment  would  not  be  used 
in  the  CB  service.  However,  almost  im» 
mediately  aftjer  the  issuance  of  ihe 
Report  and  Order  in  that  docket, 
Cher«  appeajvd  on  the  market  a  device 
eommonly  called  a  ''broad  band 
Unear."  These  devices  were  marketed 
ostensibly  for  use  in  the  Amateur 
Radio  Service  and  were  constructed  to 
meet  the  strict  requirements  of  our 
rules,   iiuismuch   as   they   claimed   to 


provide  for  operation  on  the  frequency 
l:3nds  specified  under  our  exettiption- 
Botrever,  these  devices  were  intended 
solely  for  use  in  the  Ciiizi?ns  Band 
Radio  Service  and  for  tise  by  iinli- 
cenjsed  operatora,  contrary  to  the 
inteiit  of  our  rules.  In  addition,  these 
devtccG  had  an  evt'ii  greater  poierit4-il 
for  InLrrrerence  due  to  the  htijher 
level  of  spurious  eiBlsaions  v^hich  were 
generated. 

a.  l>ocket  21116  wa£  theref»rre  Usiied 
in  oombination  with  Doc±et  21117  to 
close  this  ""locp-^hole"  in  oi^ir  re^iia 
liona  that  permits  the  manufacture  of 
amplifiers  capable  of  tieing  used  with 
CB  equipment.  In  this  regard,  the 
Comml.Hsion  ia  removing  the  *  loop- 
hole" in  our  regulations  that  allows 
the  mm uif act VI re  iind  marketing  of 
amplifierB  capable  of  operation  In  the 
frequency  range  of  24  to  35  MH?^  This 
is  being  accomplished  by  amendin:g 
our  regit] ationa.  es  discussed  later  in 
this  order  and  shown  in  the  mttached 
appendix,  to  prohibit  the  manufac- 
ture»  importa.tion,  or  marketing  of  any 
amplifier  capable  of  operation  on  any 
frequency  or  freqvicncies  between  2* 
aiid  B5  MHz. 

0.  There  are  a  number  of  maivufac- 
turcrs  and  suppllern  of  external  ampli- 
fiers ihat  aj-e  nut  complying  wi!h  the 
current  emission  limitations  specified 
to  6ecUon  97.75  Cl>>cket  20777,  re- 
leased March  10.  1977,  FCC  77-^  157  J  of 
the  Cotnmission'A  Rules,  contributing 
to  the  tt.terference  problem.  This  sec- 
tion requires  an  out -of -band  emission 
attenuation  of  40  decibels  below  the 
mean  power  of  the  fundamental  with- 
out exceeding  50  milliwatts  for  aiiy  5 
watt  or  higher  powered  amplifier  or 
transmitter  operating  below  30  MHz, 
While  this  requirement  has  only  re- 
cently become  effective  for  amateur 
transmitters.  It  has  been  in  effect 
since  nAprfl  15,  1977,  for  all  ejctemal 
ampUflers  and  It  tetroaertlve  for  the&e 
amplifiers,  resafdleaa  of  the  date  of 
purchase  or  manufacture.  Many  of 
th(^;e  amplifiers  have  been  tested  by 
our  iabora-tory  Division  and.  to  date, 
only  a  few  have  complied  with  this  re- 
quirement, 

XO.  The  Commission  has  decided  not 
to  require  type  acceptajice  of  amateur 
transmitters  at  this  time  as  the  emis- 
^OEl  limitatiaofi  of  Section  97.73  have 
only  recently  gone  Into  effect  for 
t^tm  transmitter^-  It  cazuK>t  t>e  dem- 
OdBtimted  that  such  a  program  would 
Iw  neeeasary  to  reduce  their  Interfer- 
ence  potentlat  However,  the  external 
amplljfler  manufacturers  have  conthi' 
ued  to  supply  their  products  for  illegal 
operation  In  the  CB  service  and  for 
use  by  unlicensed  operalon*,  trnd;  in 
addition*  many  have  not  begun  to 
modify  their  equipment  to  meet  the 
new  emission  standards.  For  these  rea- 
acms*  the  CoininiaBian  has  decided  to 
bring  those  amplifiers  operaung  below 
144  MHx  {the  2  meter  band)  under  our 
type  acceptance  program  for  a  iisjiited, 
3  year  period.  This  requirement  will 
enable  the  Commlnslon  to  determine 
prior  to  the  initial  marketing  of  the 
eQuipment  whether  it  meets  our  tech- 
nical standards  and  Is  Intended  for  use 
in  the  Amateur  Radio  Service.  The 
methods  used  In  this  determination 
wUJ  be  discussed  in  detaU  later  tn  this 
Order, 

COMMXHTS  Ri3ci:iv:ip> 

11.  Many  of  the  comments  received 
In  these  doekets  recommended  that 
the  CommL^ssion  Introduce  a  require^ 
menl  that  a  valid  amateur  Ueense  be 
shown  as  a  prerequisite  for  purchasing 
any  amatetu-  eiijuipmentp  Such  a  pro- 
C>osal  Is  currently  before  the  Commis- 
akra  in  a  number  of  petitions  for  rule- 
maklng  ^uch  as  RM-2a39  filed  by  the 
San  Antonio  Repeator  Organ izatioiL 

12.  No  other  viable  alternatives  were 
propcced  in  theae  dockets  other  than 
the  showing  of  a  license,  previously 
mentioned.  While  the  majority  of 
comments  were  ag».lnst  both  the  ban- 
ning of  amplifiers  capable  of  operation 
between  24  and  55  MHz  and  the  type 
aeeeptance  of  amateur  equipment, 
many  stated  that  they  would  accept 
such  a  requirement  if  the  Commission 
was  sure  that  it  would  be  ef  fcciite  and 
if  no  other  viable  alternative  was  B.vaa- 
able.  We  are  of  the  opinion  that  re- 
quiring type  acceptance  for  a  limited 
lime  and  banning  any  ampUflers  capa- 
ble of  operation  In  the  above  frequen- 
cy range  satis fli^  both  of  these  re- 
quirements. The  3- year  time  period  for 


type  acceptance  will  allow  the  Com* 
mMon  the  time  to  tpvecttgate  other 
methods  of  reducing  the  [nxildeiiia 
caused  by  the  illegal  operation  of 
these  amplifiers  while  still  attacking 
the  inmiedlate  problem.  If  at  the  end 
of  this  Z-y^t^  period  It  Is  determined 
that  the  type  acceptance  requirement 
is  fiLlU  necessary  and  that  it  has  indited 
reduced  the  problems  caused  bF  these 
ampllf lera,  this  program  cut  be  contin- 
ued by  fujther  Commiaakm  action. 

HiTLE  AMiri^tCOTTS 

12.  Attached  as  mx  appendix  are  the 
revised  rules  which  ban  the  use  (under 
Part  97},  manufafjture,  importation, 
ftnd  marketing  of:  (11  any  external 
radio  frequency  power  amplifier  capa- 
ble of  operation  below  144  MHz  which 
has  not  been  type  accepted,  and  (2) 
any  exiemal  radio  frequency  power 
amplifier  capable  of  operation  tn  th« 
frequency  range  of  24  to  35  MHi^ 
Many  of  these  rule  changes  have  been 
placed  in  Part  3  of  the  Commission's 
RegtiMtions.  In  order  to  make  clHtr  to 
the  public  our  Intent  tn  th^e  revi- 
slona,  each  section  Is  be  discusGed 
below. 

Section  2.B1S.  Tiiis  iiection  has  been 
modified  to  remove  the  exemption 
that  formerly  allowed  the  marketing 
of  external  amplifiers  capable  of  oper- 
ation to  the  frequency  range  of  24  to 
35  I^Hx  if  amphf  ication  capablUty  ww 
also  provided  In  other  spedfled  fre- 
quency bands.  As  of  the  effective  date 
of  these  regtilatlona.  the  manufacture^ 
Importation*  and  marketing  of  any  ex- 
ternal ampliJier  capable  of  operation 
from  24  to  35  MH^  will  be  prohibited. 
In  addition,  the  manufacture.  Importa* 
tion,  or  marketing  of  any  amplifier  ca^ 
pable  of  operation  below  144  MHz  will 
also  be  prohibited  unless  a  grant  of 
tjTie  acceptance  has  been  issued  for 
tljii  equipment.  However,  ttils  latter 
prohibition  has  ticen  worded  to  allow 
the  necessary  m^anufacture  of  a  limit- 
ed number  of  amphfiers  in  order  to 
make  the  te^ta  needed  for  obtaining  a 
grant  of  type  accepta.'^cr.  A  limited 
number  of  amplifiers  would  be  consid- 
ered to  b«  no  more  than  10,  unlesff 
some  justification  can  be  subti^^itteci  to 
the  Commission  to  demonstrate  why  it 
wotild  be  necfssaary  to  manufacture  a 
larger  quanUiy.  (Manufacturers  and 
equipment  dealers  should  also  note 
Faragraph  15  of  this  Order  which  de* 
tails  how  a  waiver  of  thLs  marketing 
requirement  may  be  obtiLUicd  for  pre- 
sent tovetitory.* 

While  this  section  prohibits  the 
manufitctcre  of  any  external  amplifier 
capiLble  of  operation  below  144  MHz 
with  the  exception  of  those  which 
have  been  type  arcepled,  this  Commls- 
■ion  has  no  totentlon  or  preventing 
the  continued  manufacture  or  market- 
ing of  external  radio  frequency  power 
amplifiers  designed  for  Industrtal,  Sd- 
enUflc,  or  Medical  (ISMJ  applications. 
In  this  regard,  the  CommLr;sion  will  en- 
tertain rrqu t!«t£  for  a  waiver  of  this 
Bcction  from  those  ISM  manufacUir* 
era.  However,  the  manufacturers  of  ex* 
temal  amplifiers  designed  for  oper- 
ation to  the  Citizens  Bank  Radio  Ser- 
vice or  for  other  illegal  appUcatioiu 
should  note  that  there  are  consider* 
able  differences  between  ISM  equip- 
ment and  amateur  equlpmenL  Ttiere 
iJSv  therefore,  very  little  chance  of  one 
ol  the  manufacturers  of  these  l]le«a] 
amplifiers  ohtalnitig  such  a  waiver  If 
such  a  waiver  was  granted  through 
error,  the  waiver  cottld  be  revoked  and 
the  manufacturer  denied  the  right  to 
manufacture  or  market  any  more  of 
hlB  equipment.  This  could  possibly 
occur  if  any  amplifier  which  was  man- 
ufactured under  such  a  waiver  was  dl»- 
covarHl  being  used  outside  of  its  In- 
tended oxwraiion. 

In  addition  to  the  above  prohlbi*^ 
Uons.  new  E^aragraphs  idi  and  te)  have 
been  added.  These  paragraphs  are  de^ 
signed  to  allow  the  llcerised  amateur 
radio  operator  to  construct  an  amplifi- 
er (not  from  a  kit  which  is  also  re- 
quired lo  obtAln  a  grunt  of  type  accep- 
tance) which  operates  to  the  frequen- 
cy range  of  24  to  35  UH2  or  to  any  fre- 
quency range  below  144  MHz  and  to 
market  that  amplifier  to  another  li- 
censed amateur  operator  for  use  at  his 
own  amateur  staHoiiw  withoui  regard 
to  the  type  acceptance  requtrementa 
or  the  24  to  ^5  MHz  frequency  Imn  re- 
quirements. Howevern  any  consiruc- 
tlon  or  modification  of  this  equipment 
Is  only  allowed  if  the  amateur  opera- 
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tor  does  the  conutructJon  or  tnodliica- 
tion,  and  that  amateur  operator  ha^  a 
licen;^  of  the  appropriate  type  which 
allows  him  to  use  stich  equipment.  In 
addition,  the  requirements  contained 
in  Sections  &7.75  and  97.76  of  the  aina- 
teur  regulation  must  be  met.  and  no 
more  than  one  unjt  of  a  partlrulaj' 
model  amptif  jer  can  b^  conBtnicted  or 
modified  in  ajiy  1  calendar  year  with- 
out oibtalning  a.  grant  of  type  accep- 
tance. 

Section  3,983,  This  jie<^lon  has  been 
amended  to  eKcmpt  the  amateur  am- 
plifier from  most  of  the  required  mea- 
surements for  typ^i  acceptance.  The 
Only  measurements  which  will  be  re- 
quired are  for  spurlou:^  emissions  radi- 
ated at  the  antenna  terminal  and  the 
field  strength  of  the  spurious  radi- 
ationf;  wlilch  are  emitted  from  the 
cabinet.  These  measurements  are  in- 
corporated by  reference  to  Section 
3J0ti5  and  are  contained  In  Sections 
2J&1  and  2,ft93  of  the  Commission's 
Regulations. 

Section  2. LOO  I.  This  s^tion  has  been 
revised    to    allow    individual    licensed 
amateur  radio  operators  the  ability  to 
modify  their  own  equipment  without 
regard  to  type  acceptance  provisions, 
WiiiJe  the  modified  ampiifier  will  still 
be  rt*Quired  to  meet  the  etnis^ion  limi- 
tatinn^  ttf  Section  91.12  and  any  other 
feechrddaJ  requirements  for  the  ama^ 
t^UT    service,    the    ampUner   may   be 
modified  In  whatever  manner  the  ama- 
teur   oijerator    desires    provided    the 
equipment  wili  only  be  used  at  a  li- 
ceri>sed  amateur  radio  station  and  fur- 
ther provided  that  the  amateur  opera- 
tor  who   performs   the   modification 
poBneases  a  license  of  the  appropriate 
type  that  allows  him  to  use  the  equip- 
iTtent    being    modified.    Modifications 
specified  by  equipment  manufacturers 
or  supplierci  will  not  be  allowed  unless 
the  manufacturer  or  supplier  has  ob- 
tained the  necessary  permission  from 
the  CommiaGion  a.s  detailed  in  Para- 
irraph  <b)  or  has  obtained  a  new  ^ant 
of  type  acceptance  incorporating  such 
modification.  In  addition,  no  modifi- 
cation of  these  amplifiers  wQl  be  al- 
lowed ^ilthout  a  new  ettmt  of  type  ac- 
ceptance or  written  permission   from 
the  Commission,  as  detailed  In  Para- 
graph (b)  of  this  section*  if  the  equip- 
ment is  not  used  solejy  at  a  specific  li- 
censed   amateur    radio    station.    Any 
modifications  made  in  this  manner  are 
the  responsibility  of  the  station  licens- 
ee who  shall  also  remain  responsible 
for  insuring  that  this  modified  equip- 
ment will  Btm  comply  with  all  of  the 
applicable  technical  standards  hi  Part 

Section  2.1005.  A  new  section  has 
been  added  to  cover  the  type  accep- 
tance requirements  of  amateur  equip- 
ment. There  are  a  number  of  points 
made  in  this  section  which  require 
that  each  paragraph  be  discussed: 

fa>  This  paragraph  references  the 
appropriate  sections  under  our  type 
acceptance  regulations.  These  sections 
cover  ail  information  pertaining  to  the 
grant  such  as  identification  of  the 
equipment;  reasons  for  dismissal  of 
the  application;  changes  In  the  equip- 
mentn  its  identification,  or  the  name  of 
the  grantee:  PCC  inspection;  and  var- 
JoEis  other  aspects.  In  addition,  the 
specific  test  sections  are  referenced. 
To  obtain  a  grant  of  type  acceptance 
for  an  external  amplifier,  in  addition 
to  the  data  required  by  Section  2.983. 
test  results  must  be  submitted  in  ac- 
cordance with  Section  3,&91^  the  mea- 
surcment  of  the  spurious  emissions  at 
the  antenna  terminal,  and  with  Sec- 
tion 2.&9a,  the  measurement  of  the 
field  strength  of  spurious  radiations 
emitted  from  the  cabinet^  power  leads, 
and  other  elements  of  the  amplifier 
under  test. 

fb>  This  paragraph  simply  state$  tlie 
test  t>arameters  for  mabiine  the  spuri- 
ous emission  tests.  While  many  of  the 
received  comments  stated  that  to  re- 
quire such  tests  of  amateur  equipment 
woujd  he  coat  prohibitive^  increasing 
-the  iJOst  of  tsquipment  to  the  consum- 
er, the  Com  mission  Is  not  of  this  opin- 
ion. Pfo  pie^e  of  radio ■  equipment  from 
any  service  should  be  marketed  before 
a  number  of  samples  are  tested  to  de- 
termine that  the  equipment  is  In  com- 
pliance with  our  regulations.  As  these 
test5  should  be  performed  regardless 
of  the  requirement  for  type  accep- 
tance, the  only  additional  expense 
that  type  acceptaiice  would  cost  the 
manufacturer  or  supplier  is  the  few 


hours  of  paperwork  to  compile  the  ap- 
plication and  the  time  delay  in  mar- 
keting diirtnu  which  the  Commission 
processes  this  application, 

<c)  This  paraeraph  describes  the 
type  acceptance  procedure  for  kits^  tn- 
cluding  an  example  of  the  required 
identification  label.  This  material  i^ 
fairly  straightforward  and  should  not 
require  further  explanation.  However, 
it  should  be  noted  that  Section  &7.3 
(aa^  defines  an  external  radio  frequen- 
cy power  amplifier  kit  as  any  number 
of  electronic  parts  usually  provided 
with  a  schematic  or  printed  circuit 
board  which  when  assembled  In  accor- 
dance with  instructions  results  in  an 
external  amplifier,  even  If  additional 
parts  of  any  type  are  required  to  com- 
plete the  assembly, 

(d)  This  paragraph  simply  restates 
the  Commission's  ability .  as  defined  in 
Section  2.015(aK2)  of  our  regulations, 
to  deny  a  grant  of  type  acceptance, 
even  though  the  equipment  complies 
with    the    applicable    technical   stan- 
dards, if  it  is  found  that  to  not  Issue 
such  a  grant  would  serve  the  public  in- 
terests  convenience   and   necessity   by 
preventing  the  use  of  these  amplifiers 
in  any  radio  service  other  than  the 
Amateur  Hadio  Service.  The  Commis- 
sion could  therefore  deny  a  grant  of 
type  acceptance  for  any  amplifier  it 
feit  was  designed  for  use  by  a  CB  or 
unlicensed  operator.  The  points  which 
would  be  con'iidered  in  making  this  de- 
termination are  listed  in  Section  97.77. 
I4r  In  addition  to  the  rule  changes  in 
Part  2,  a  number  of  changre^  are  also 
made  to  Part  91  of  the  Commission's 
Regulations.  These  changes  detail  how 
the  reQUlrements  for  type  acceptance 
will  affect  the  Individual  amateur  op- 
erator  and  also  specify  the  technical 
reQUlrements  for  type  acceptance.  As 
with  the  discussion  of  the  changes  In 
Part  3t  each  section  will  be  covered 
separately. 

Section  97.3.  This  section  has  been 
amended  to  add  a  definition  of  an  ex- 
ternal radio  frequency  power  amplifier 
and  an  external  radio  frequency  power 
amplifier  kit. 

Section  S7.'r5.  This  section  refiuires, 
as  of  the  effective  date  and  for  a  years 
following  that  date,  that  every  exter- 
nal radio  frequency  power  amplifier 
capable  of  operation  below  144  MH? 
which  p.?  used  at  an  amateur  radio  sta- 
tion be  of  a  type  which  has  received  a 
grant  of  type  acceptance  for  use  under 
Part  97.  However,  a  number  of  exemp- 
tions to  this  type  acceptance  reQUire- 
ment  are  detailed,  all  requiring  that 
the  equipment  be  used  only  at  a  li- 
censed amateur  radio  station.  Of  par- 
ticular  interest   should    be   Subpata- 
graph  <a>f2)  which  states  that  any  ex- 
ternal amplifier  originally  pureha-^ed 
before  the  effective  date  may  continue 
to  be  used  without  regard  to  the  type 
acceptance   retiuirement.   This   would 
also  apply  to  any  amplifier  purchased 
after  the  effective  date  from  another 
licensed   amateur    radio    operator   or 
from  a  dealer  who  purchased  the  am- 
plifier   used    from    another    licensed 
amateur  radio  operator,  a£  long  as  the 
amplifier    was    orlglnallj    purchased 
before  the  effective  date.  The  sale  of 
this  equipment  Is  permitted  under  Sec- 
tion   97.76.    However,    as    previously 
mentioned,  this  applies  only  to  those 
ampilfieis  la  use  at  an  amateur  radio 
station  which,   by   deftnltion.   Is  cur* 
rently  licensed.  Any  amplifier  in  use  in 
another  radio  service  is  not  grandfath- 
ered under  this  clause. 

Also  of  interest  in  this  section 
should  be  Subparagraph  Ca>(6)  which 
states  that  any  amplifier  origlnaUy 
purchased  after  the  effectlTe  date  of 
these  reguUtions  may  also  be  ■  used 
without  regard  to  the  tyiie  acceptance 
requirement  if  the  ampUfler  was  mar- 
keted under  the  marketin^g  waiver  ex- 
plained in  Paragraph  la  of  this  order 
As  before,  this  wotild  also  apply  to  any 
amplifier  mark:eted  under  this  waiver 
which  was  purchased  after  the  effec- 
tive from  another  licensed  amateur 
radio  operator  or  from  a  dealer  who 
purchased  the  amplifier  used  from  an- 
other licensed  amateur  operator.  How- 
ever, this  amplifier  must  stUi  be  for 
use  only  at  a  itcen^d  amateur  radio 
station. 

While  the  rest  of  this  Section  is 
fairly  self-explanatory,  it  should  be 
noted  that  any  amplifier  purchased 
from  another  licensed  amateur  opera- 
tor or  from  a  dealer  is  also  exempted 
from  the  type  acceptance  requirement 
if  the  amplifier  was:  ciJ  modified  by 


another  Licensed  amateur  operator 
who  possessed  a  license  of  the  appro^ 
priat-e  type  which  allowed  him  to  ujse 
the  equipment  being  modified.  (2)  con- 
structed (not  from  an  amplifier  kit)  by 
another  licensed  amateur  operator,  or 
(3)  constructed  by  a  licensed  amateur 
operator  from  a  kit  purchased  before 
the  effective  dale  of  these  regulations. 
However,  all  of  these  exemptions  re- 
quire that  the  amplifier  be  used  only 
at  a  licensed  amateur  radio  station. 

It  should  also  be  noted  that  this  sec- 
tion limits  the  construction  (not  from 
a  kit)  or  modification  of  these  amplifi- 
ers to  only  one  unit  of  a  particular 
model  amplifier  per  calendar  year. 
Any  amplifiers  constructed  or  modi- 
fled  In  excess  of  this  limit  must  be 
type  accepted. 

Finally.  Paragraph  (b]  of  this  sec- 
tlon  references  the  Commission '.i 
"Radio  Equipment  Iiist,  Equipment 
Acceptable  for  Licensing/'  Any  ampli- 
fier on  this  list  as  being  approved  for 
use  under  Part  97  may  be  used  in  the 
Amateur  Radio  Serricen 

Section  S7.76.  This  section  requires, 
as  of  the  effective  date  and  for  3  years 
following  that  date,  that  every  exter- 
nal radio  frequency  power  amplifier 
capable  of  operation  below  144  MHz 
which  Is  marketed,  manufactured,  im- 
ported Or  modified  for  use  in  the  Ama- 
teur Radio  Service  be  of  a  type  which 
ha^  received  a  grant  of  type  accep- 
tance for  use  under  Part  97.  The  term 
''modified  for  use"  does  not  mean  that 
an  amateur  operator  cannot  modify  an 
amphfier  that  has  not  been  type  ac- 
cepted for  use  under  Part  97.  Rather, 
it  means  that  any  amplifier  which  1^ 
modified  to  be  used  in  the  Amateur 
Radio  Service  which  is  then  manufac- 
tured+  marketed  or  imported  for  use  in 
that  service  must  also  have  obtained  a 
grant  of  type  acceptance. 

Specific  exemptions  are  listed  in  this 
section  for  the  individual  amateur  op- 
erator.  As   long   as   the   construction 
(not  from  a  tit)  or  modification  is  per- 
formed by  a  licensed  amateur  opera- 
tor, tnis  equipment  may  be  sold  to  an- 
other licensed   amateur  operator   for 
use  at  his  amateur  radio  station.  Any 
modifications  must  tie  performed  by 
an  amateur  licensee  whose  license  af- 
fords him  the  privileges  of  using  the 
equipment  being  modified.  This  equip- 
ment may  also  be  sold  to  a  dealer  who, 
in  turn,  is  required  to  sell  the  amplifi- 
er to  another  licensed  amateur  radio 
operator  for  use  at  his  amateur  sta- 
tion. While  this  may  sound  like  requir- 
ing the  presentation  of  an  amateur  li- 
cense for  sale  of  this  amplifier,  this  is 
not  the  case.  Sections  2.a03  and  2.81S 
prohibit  the  marketing  of  those  ampli- 
fiers that  do  not  posse.^  a  grant  of 
type  acceptance.  However,  the  individ- 
ual amateur  operator  has  essentially 
been  exempted  from  this  requirement, 
a^  detailed  in  this  section  and  Section 
97.75,  Therefore,  as  long  as  the  sale  is 
to  an  amateur  radio  operator  for  use 
at  his  amateur,  there  is  no  \ioIatlon  of 
our  marketing  rules.  Any  sale  of  this 
equipment  to  any  other  person  would 
be  in  violation  of  Sections  2.803  and 
5.815  In  addition  to  any  other  applica- 
ble sections  of  the  F'CC  Regulations. 
In  this  regard  p  it  will  be  the  responsi- 
bility of  the  person  making  the  sale, 
either  the  dealer  or  the  amateur  oper- 
ator, to  determine  that  the  purchaser 
Is  qualified  to  use  the  amplifier. 

As  with  Section  97.75,  particular  in- 
terest should  be  given  to  Subpara- 
graphs (aK2J  and  (aKex  These  subpar- 
agraphs are  explained  in  the  discus- 
sion of  Section  97.75  and  would  allow 
the  continued  marketing  of  any  ampli- 
fier originally  purchased  before  the  ef- 
fective date  or  purcliased  after  the  ef- 
fectlve  date,  subject  to  the  conditions 
stated  in  that  discussion  and  these 
regulations.  It  should  be  noted  that 
the  construction  (not  from  a  kit)  or 
modification  of  these  an^plificrs  is 
limited  to  only  one  unit  of  a  particular 
model  amplifier  per  calendar  ye^r. 
Any  amplifiers  constructed  or  modi- 
fied in  e?icess  of  this  limit  must  be 
type  accepted  in  order  to  be  marketed. 
This  section.  In  combination  with 
Section  97-75  will  still  allow  the  ama- 
teur  operator  to  construct  his  own 
equipment;  to  modify  his  equipment, 
equipment  from  any  other  radio  ser- 
vice  or  the  equipment  of  another  ama- 
teur operator;  to  service  the  equip- 
ment of  another  licensed  amateur  op- 
erator; and  to  construct  one  unit  of  a 
particular  model  amplifier  per  calen- 
dar year  without  obtaining  a  grant  of 
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type  aceptance  provided,  In  all  cases, 
that  the  amplifier  meets  the  applica 
ble  technical  requirements  after  any 
of  the  above  changes  and  the  am  pi  If  l- 
er  is  for  use  only  at  a  licensed  amateur 
radio  station. 

Section  ^7.77.  This  section  provides 
the  technical  standards  which  an  ex- 
ternal amplifier  must  meet  before  a 
grant    of    type    acceptance    will    be 
issued.  The  emission  limitations  speci- 
fied   are   those    presently    In   Section 
&7.73.  The  decrease  trom  the  amount 
of  attenuation  originally  proposed  was 
done  in  an  attempt  to  prevent  iegiti- 
mate    amateur    manufacturers    from 
having  to  perform  a  major  redesign  of 
their  equipment.  Rather,  the  Commis- 
sion is  of  the  opinion  that  the  licensed 
amateur  operator  is  quite  capable  of 
solving     any     Interference     problems 
which  may  occur  and  should,  there- 
fore^  not  have  to  bear  the  economic 
burden  that  would  result  if  a  tighter 
standard  was  imposed.  In  addition,  the 
need  for  further  attenuation  has  not 
been  demonstrated.  While  the  require- 
ment to  attenuate  spurious  emissions 
at  least  40  decibels  below  the  mean 
power  of  the  fundamental   tor  oper- 
ation below  30  MHz  will  prevent  the 
manufacture  of  the   majority  of  the 
"broad- band    linears."    any    amplifier 
submitted  for  type  acceptance  would 
also   have   to  meet  this  specification 
when  eonjiected  to  a  transmitter  meet- 
ing this  requirement  even  if  the  amp  11-' 
Jier  is  turned  off.  Testing  at  our  Labo- 
ratory Division  has  shown  that  some 
of  the  so-called  **linears**  are  not  capa- 
ble of  this. 

Also  included  In  this  section  are  the 
specifications  to  demonstrate  that  the 
amplifier  is  not  capable  of  operation 
on  any  frequency  In  the  range  of  24  to 
35  MHi.  required  by  Section  2. 81 5.  In 
order  to  comply  with  this  requirement, 
the  amplifier  shall  not  be  capable  of 
amplify  Liig  any  input  signal  in  the  fre- 
quency r&nge  of  26  to  28  MHa.  Irs  addi- 
tion+  no  more  than  6  decibels  of  ampli- 
fication <mcan  radio  frequency  input 
ro^'er  versus  mean  output  power  of 
the  amplifier)  will  be  allowed  in  the 
frequency  ranges  of  24  to  26  Mliz  and 
28  to  S5  MK3. 

A  list  is  also  given  in  this  section  for 
a  number  of  design  features  which 
wouTd  normally  preclude  an  amplifier 
from  obtaining  a  grant  of  type  accep- 
tance. These  features  are.  currently, 
the  major  design  differences  between 
legitimate  amateur  equipment  at^d  the 
illegal  ainplifiers.  Amateur  transmit- 
ters designed  for  operation  below  144 
MHa  (the  2  meter  band)  are  provided 
with  an  external  relay  contact  for  use 
with  the  external  amplifier.  This  relay 
contact  Is  used  to  place  the  amplifier 
In  the  transmit  mode;  howevern  such  a 
contact  is  prohibited  on  CB  trajismit' 
ters.  The  manufacturers  of  illegal  am^ 
plifiera  must  therefore  provide  sensing 
internal  to  the  amplifier  which  detects 
the  input  radio  frequency  signal  and 
places  the  amplifier  in  the  transmit 
mode.  Such  Internal  sensing  on  any 
amplifier  designed  for  operation  below 
144  MHz  would  disqualify  that  equip- 
ment from  receiving  a  grant  of  type 
acceptance^  as  the  sensing  would  serve 
no  purpose  but  to  increase  the  initial 
level  of  spurious  emissions  from  tran- 
sients when  the  amplifier  is  first 
keyed. 

In  addition  to  the  including  of  inter- 
nal  RF  sensing,   amplifiers   designed 
for  use  with  a  CB  transmitter  mu^Jt 
provide  more  gain  In  order  to  amplify 
a  4-watt  input  signal  as  opposed  to  the 
100-watt  signal  usually  produced  by  an 
amateur  transmitter.  The  Commission 
will    then   look    for   the   provyijon    of 
more  gain,  not  power  supply  limited 
gain,  designed  into  the  amplifier  than 
necessary  to  operate  in  the  amateur 
service.  While  an  input  signal  below 
which  the  amplifier  would  not  operate 
could  have  been  specified*  it  was  felt 
that  such  a  requirement  would  be  too 
easy  to  defeat  to  have  much  effect. 
The  requirement  that  the  amplifier  be 
designed  to  a  certain  gain  limitation 
would  generally  require  a  total  rede- 
sign of  the  amplifier  for  modification. 
In  this  regard,  the  Commission  would 
not  accept  an  amplifier  with   an  at- 
tenuation In  the  input  stage,  especially 
a  variable  attenuation,  as  this  could  be 
used  to  defeat  the  purpose  of  this  sec- 
tion, We  realize  that  there  are  a  small 
numher   of   legitimate   manufacturers 
or  QRP  (low  power)  equipment  which 
needs  to  boost  a  low  level  signal  of 
about  4  or  5  watts.  The  Commission  is 
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•VATe  of  these  mMiuf bcturers  vnd^  re- 
alizing thAt  thef  produce  uii|)lifien 
for  this  operattoi  In  venr  ■m&ll  qu&ntl- 
tl^  would  entertain  a  request  for  & 
w&tver  Qt  iiiis  requirement  with  ccr- 
tain  restrfctJQns  dependent  on  the  re- 

15.  Afl  these  rule  uncndmCTita  win 
become  efftctive  30  days  after  their 
daXe  ol  publkaticin  tn  the  Fedehal 
REGi5Ti3t«  a  numher  of  marketLns 
piobtems  &fe  expected  to  devElcp  con- 
^srnlrtg  that  equiiimiint  sUIl  in  Ihe 
tn&nuf&ctarfr's  or  dc^er'A  invenliory. 
A3  this  Ccmmlefoii  hta  no  intfrnion 
of  halting  the  marl^etlnv  qI  those  am- 
^mefs  manufactured  pHor  to  the  ef^ 
fectiTtf  date  which  appear  to  be  de- 
ti£ned  aolt?ly  for  operation  In  the  Ama- 
teur  Radio  Sendee^  we  are  pre  patted  to 
lasue  a  wftjver  for  up  Ui  1  y«ar  for  thli^ 
marketing  restriction,  as  specified  In 
Sections  2.BL5<bn  a.BiaccJ.  und  e7,7§. 
for  spccinc  tnodela  of  tLmpllfleiB.  No 
waJver  of  these  requirements  wUl  be 
Issued  to  any  Individual  or  dealer. 
Rather,  the  manufacture  or  Importer 
of  Lhls  equipment  Dtlll  be  reiiuired  to 
ffuhmit  to  the  Commisston'i  Laborato- 
rj  Division  a  sample  of  <rach  model 
lunplifler  and  all  of  the  loformation 
required  tor  obiainLnf  a  ftant  of  typ« 
acceptance,  as  ^own  In  Sesctlons  3,9B3 
and  97.77,  The  lofonnatlDn  required  In 
Section  67.77 (c>  need  not  be  submitted 
for  thlft  wai¥€r  request  as  Section 
3.Bl5(b>  wtU  not  apply  for  this  equip- 
ment. In  addition  to  this  material,  ^e 
are  also  requirtnif  the  Bubmisslon  hy 
the  manufacturer  or  Importer  of  the 
aumber  of  units  of  each  model  atlll  Ui 
inventory,  or  pro  jeweled  to  be  in  Inven- 
tory. a5  of  the  effective  date  of  these 
resiilaijiotis.  After  the  CommlBsion  ha« 
revieved  all  of  this  material  and  in- 
^MCted  the  amplifier,  a  aralver  of  the 
maifceUng  requkcmienta,  as  specified 
above^  will  b#  fasned  for  any  amplifier 
which  complies  with  aU  of  the  type  aC'- 
(sptanc*  requlreraentH,  exclusive  of 
Section  97.77(c>.  and  appeals  to  be  de- 
signed solely  for  operation  In  the  Ama- 
teur Hadlo  Service.  However,  we  wish 
to  emphasize  that  this  waiver  wfU 
apply  strictly  to  tire  marketing  of 
those  ajnpiiflers  or  amplifier  kits  mftn- 
ufactured  prior  to  the  effecTtlve  date  of 
the^e  regulations  and  will  not  exempt 
aay  €QUlpment:  from  the  manufactur* 
tag  requirements  contamed  in  Sections 
2,SiS^bj.  2.ai&(c).  and  9T.TT. 

16.  In  view  of  the  for^gotng^.  we  are 
of  the  opinion  that  the  amended  rule*i 
a£  describied  above  and  in  ttie  attached 
appendix  are  In  the  public  interest, 
convenience^  and  necessity.  Authority 
for  Lhe^se  amendments  1^  contained  in 
Sections  4(U.  3.02,  303(e),  ZOZiih  and 
303|tr}  of  the  Communications  Act  of 
1934,  as  amended.  Accordingly,  It  ts  or* 
dercd,  effective  April  2B.  1978,  that 
ParLfi  1  and  Sf7  oI  the  Commission's 
Rules  and  Eegulations  are  amended  aa 
^t  out  III  the  attached  appendix,  tt  is 
further  ordered  that  this  proceeding  Is 
continued. 

fS«a  1  MS.  48  Stat,  u  ammdnL  109^ 
I0«3,  Sec  302.  82  Stat,,  iSQ;  47  U^,C.  tH 
301  303.  J 

Commission,* 
William  J.  TitrcARtco. 

Secretary. 

Afpekdix 

A-  Part  2  Is  amended  &s  follows: 
I.  Section  2,815  Is  amended  by  delet- 
ing Faraftmphs  <b).  fc),  and  <d>  and  by 
adding  new   Paragraphs  (bh  ich  id^ 
and  (e>  id  read  as  foUowa; 

}£^IS    EmterBat    radio    frcqucti^    power 

ampliflfra 


(b)  After  April  27,  1976^  no  person 
shall  manufacture^  sell  or  lease,  offer 
for  sale  or  lea^e  (including  advertising 
for  sale  or  le&se)»  or  import,  ship,  or 
distribute  for  the  purpoae  of  selling  or 
leasing  or  offering  lor  aaje  or  teaae^ 
uny  e^ctemal  radio  frequency  power 
amplifier  or  amplifier  Jtlt  capable  of 
fqieratlon  on  any  frequency  or  fre- 
quencies between  24  and  35  MHz. 

Non.-Ptr  purposed  of  thU  part,  tbe  am* 
pUfit^r  witl  tke  deemed  Lncjkptitrle  af  aperHtlan 
between  24  V)d  ^5  MIIz  11  - 

(1)  Thtf  amplifier  haa  n»  moTE  than  d  decl- 
beli  of  laln  bf^tween  24  and  26  MHz  and  be^ 
tweep  as  and  3^  MHx.  (ThlJ  gain  is  deter- 


'5c«  aiucined  Statement  of  Co-mmialiiiier 
WfiJte. 


Ditoed  by  ih«  rmUo  of  tlie  UipBt  RF  drtrmt 
Micnal  duean  pommt  iDHtfui-rmcntJi  lo  tbe 
m^m  RF  output  porer  of  the  ampHLflef.); 
and 

C2>  The  uxiplifler  exhibits  no  mxapUtlA' 
tkm  (0  d«itMli  of  gain)  between  W6  md  HM 

(O  After  April  27,  lS7fl,  and  until 
April  2fi,  1981,  no  person  shall  manu- 
facture, sell  or  lease,  offi*r  for  sale  or 
lease  (including  advertising  for  sale  or 
leas^K  or  Import,  ship,  or  distribute 
for  the  purpose  of  selUng  or  leasing  or 
offering  for  sale  or  lease,  any  external 
radio  frequency  power  ampUfler  or 
amplifier  kit  c^^able  ol  operation  on 
any  frequency  or  frequencies  below 
144  MHz  unless  the  amplifier  has  re- 
ceived a  grant  of  type  acceptance  In 
ajccordance  with  Subpart  J  of  this  part 
and  Subpart  C  of  Part  97  or  other  rel* 
evant  Parts  of  this  Chapter,  No  more 
than  10  eittemal  radio  frequency 
power  amplifiers  or  B.mpilficr  Idts  may 
be  constructed  for  evaluation  purposes 
tn  preparation  for  the  submission  of 
an  appliDation  for  a  grant  of  type  ac- 
ceptance. 

(d)  The  proecriptlDn  Ln  Paragraph 
<b>  of  this  section  shall  not  apply  to 
the  marketing,  as  defined  In  that  para- 
graph, by  a  Licensed  amateur  radio  op- 
erator to  another  licensed  Hmateur 
radio  operator  of  an  external  radio 
frequency  power  amplifier  fabricated 
in  not  more  than  one  unit  of  the  same 
model  in  a  calendar  year  by  that  oper- 
ator provided  the  ampilfier  is  for  the 
amateur  operator's  personal  use  at  his 
Ucensed  amateur  radio  Elation  and  the 
requirementB  of  Sect  Sons  97.75  and 
97.70  of  this  chapter  are  met. 

Cei  The  proscription  in  Paragraph 
(c>  of  this  section  shall  not  appljr  to 
the  marketing,  as  defined  in  that  para^ 
grapK,  by  a  licensed  amateur  rwHo  o|k 
erator  to  another  licensed  unaleiir 
radio  operator  of  an  extcmal  radio 
frequency  power  ampUflcr  If  the  am- 
pilffer  Is  for  the  amateur  operator's 
personal  use  at  his  licensed  amateur 
radio  station  and  the  reQufrements  of 
Sections  97. 7 &  and  97,70  of  this  chap* 
ter  are  met. 

2.  Section  2. 98 3  la  amended  by 
adding  a  new  Paragraph  U)  to  read  as 
follows: 

fZJSJ    Appjicai|<Ki  far  type  accrptance^ 


iU  The  appUeatlon  for  type  accep- 
tance of  an  external  radio  frequency 
power  amplifier  under  Part  97  of  this 
chapter  need  not  be  accompanied  by 
the  data  required  by  Parttgraph  (e)  of 
this  section.  In  lieu  thereof >  measure- 
ments shall  be  submitted  lo  show  com- 
pliance with  the  technical  specif  lea- 
tions  in  Subpart  C  of  Part  97  of  this 
chapter  and  such  Information  as  re- 
quired by  Section  24  (»5  of  this  parL 

3.  Section  2,1001  Is  amended  by  re* 
vising  the  text  of  Paragraph  tei  and 
additifi  a  new  Paragraph  (f  >  to  read  as 
foDown: 

I^JOOIf     Chaagrv  in  Ijp^f  acfepted  equip* 
menL 


(eJ  Users  shall  not  modify  their  own 
equipment  except  as  provided  by  le'^ri^ 
graphs  (b)  and  if>  of  this  section. 

(f )  Equipment  type  aco^ted  for  use 
In  the  AjiLBteur  Radio  Service  pursu- 
ant to  the  requiremenLs  of  Fart  B7  of 
this  chapter  may  be  modified  without 
regard  to  the  condltlofia  ^wdOed  In 
Paragraph  tb>  of  this  section,  provided 
the  fol]o«irLng  conditions  are  met: 

iU  Any  person  performing  such 
modifications  on  equipment  used 
under  Part  97  of  this  chapter  must 
po^ess  a  valid  amateur  radio  operator 
license  of  the  class  required  for  the 
T4se  of  the  equipment  being  modified, 

(2}  Modifications  must  pursuant  to 
this  paragraph  be  limited  to  equip- 
ment used  at  licensed  amateur  radio 
stations. 

(3>  Modifications  specified  or  per* 
formed  by  equipment  manufacturers 
or  suppliers  must  tK  in  aecordance 
with  the  requirements  set  forth  in 
Paragraph  (b)  of  this  section, 

(4)  Modifications  specified  or  per* 
formed  by  licensees  in  the  Amateur 
Radio  Service  on  etjuipment  otiner 
than  thai  at  specific  llci'n&ed  amateur 
radio  stations  must  be  In  accordance 
with    the    requirements   set    forth    in 


Paragraph  (bi  of  this  section, 

iB)  The  station  licensee  shaJt  be  re* 
■tkmisfhie  for  Insuring  that  modified 
equipment  used  'at  hla  station  vQl 
comply  with  the  applicable  technical 
standards  in  Part  97  of  this  chapter. 

4.  A  new  !  2.1005  is  added  to  read  as 
follows; 

(2*1006    EUtuLpmfiit  for  use  In  the  Ama> 
teur  Radio  S«Tviet;. 

Ca)  The  general  provisions  of  Sec- 
tions 2.981.  a.9S3,  2.991.  2.fr93.  2.997, 
%M^,  2.1001,  and  2,1003  shall  apply  to 
■pprltcatlon  for  and  grants  of  type  ac- 
ceptance for  eqidpinent  openated 
cztder  the  req  jirenieniLs  ol  Part  S7  of 
this  chapter,  the  Amateur  Radio  Ser- 
vice, 

(hi  When  performing  the  tests  sped* 
fled  in  Sections  2.991  and  2.993  of  this 
part,  the  center  of  the  transmitted 
bandwidth  shall  be  within  the  operat- 
ing frequeney  band  by  to  amount 
eq;ual  to  SO  percent  of  the  bandwidth 
utlU&ed  for  the  te&tsL  In  addiUon,  »id 
tests  shall  be  made  on  at  least  one  fre- 
qtiency  In  each  of  the  bafidi  within 
which  the  eqtxlpmeiit  li  capable  of 
tuning. 

it}  Any  supplier  of  an  externa!  radio 
treqitiaicy  power  amplifier  kit  as  de- 
fined by  Subsection  9T,3<aa}  of  thts 
chapter  ahaH  comply  with  the  follow- 
tng  requirements: 

CI)  Assembly  of  one  unit  of  a  specific 
type  shall  be  made  In  exact  accor- 
dance with  the  InstruciJons  be! tig  sup- 
plied with  the  product  b«lnK  market- 
ed. If  aU  of  the  necessary  components 
are  not  normally  furnished  with  the 
kl^  assembly  shall  be  made  using  the 
recommended  components. 

{2)  The  measurement  data  required 
for  type  acceptance  shall  be  elsitafned 
lor  this  unit  and  suhfuitted  wttJi  the 
type  aoeeptanjx  application,  tinier 
otherwise  requested,  it  is  not  neces- 
sary  to  submit  this  luUt  with  the  appli- 
cation. 

(3)  A  copy  of  the  exact  Instructions 
which  wUl  be  provided  for  as^^mbly  of 
the  equipment  shaH  be  provided  Ln  ad- 
dition to  other  material  required  by 
Section  2.9a3  of  this  part. 

(4)  The  [dentification  label  required 
by  sections  2,925  and  2.1003  of  this 
part  shall  he  permanently  affixed  to 
the  assembled  unit  and  shall  be  of  suf- 
ficient stoe  »o  as  to  be  ^isUy  read.  The 
foUowtnf  tnlormation  shall  be  shown 
on  the  label: 

(Nanifi  of  Oraatee  of  Type  A^cceptanoeji^ 

FCC  ID:  (The  number  aatUgned  to  the 
eqtjlpmenl  by  Uie  Qranior^ 

ThlE  amp]  J  tier  can  be  eKpeeted  tci  ccrmply 
with  part  07  Df  the  PCC  Rfreulalions  when 
■sssiihled  and  aligned  in  strict  uxordanre 
with  the  InstmeUofi  manual  usui£  compo- 
lasits  supplied  with  the  kit  or  an  exact 
equlTBleni  Uvereaf . 


ITille  and  MgzsUurt  of  responsible 
representative  of  Onuttcel 

OrafiicQiT  or  CavwuMfcm 

I  Atate  that  I  ha¥c  constructed  this  equip- 
ment Ui  accordance  with  the  instruction 
manual  and  uiiln«  the  parti,  fiimLHhed  by 
the  fiDPPlier  of  this  kit. 


(Stcoaturc) 


tDstcl 


(AumrcaU  «<f"^ 


of 


(Expiration  date  of  Uceiu») 

(To  be  signed  by  the  person  responsible  for 
proper  ajuemtiiy  of  klL) 

(5)  If  requested,  an  unassembled 
unit  shall  be  provided  for  assembly 
and  test  by  the  Commiaslon.  Shipping 
charges  to  and  from  the  Commission's 
I«bon.lctry  shaB  be  borne  by  the  ap- 
pUcKiat  for  tj^pe  accexitanoe:, 

fd)  Type  aoceptanoe  of  external 
radio  frequency  power  amplifiers  and 
amplifier  kits  may  be  denied  when 
derdai  senses  the  pubUc  Lntereat^  con- 
venience, and  necessity  by  presenting 
the  use  of  these  ampllfleia  in  serrloea 
other  than  the  Amat^'ur  Radio  Ser^ 
vioe.  Other  uses  of  theae  amplifiers, 
such  as  in  the  Citizens  Band  Kadio 
Service*  Is  prohibited  (section  9E.509  of 
this  Chapter).  Hxamptes  of  features 
which  may  result  Ln  the  denial  of  type 


acceptance  are  contained  In  section 
97.77  of  this  Chaptfr. 
fl.  Part  97  Is  amended  as  follows 
1.  In  §ft7.3.  new  definJttOTis  of  ext^- 
naJ  radio  frequencr  power  acnpltfier 
and  external  radio  frequency  power 
amplifier  kit  are  added  as  new  para- 
graphs it)  and  (aa),  as  foUows: 

}  97  J    DennHluiw. 


<z>  ^jfernaJ  nidlo  frtqufncv  power 
^mplifi^.  Any  device  which,  ( 1 )  when 
used  in  conjunction  with  a  radio  traos- 
mittf  r  as  a  signal  source,  U  capable  of 
amplification  of  that  signal,  and  (2>  Is 
not  an  tnt^rgral  part  of  the  traosmttter 
ai  nunufactured. 

<a)l)  ExtertifU  radio  fTVfi%encv  power 
amplifier  kiL  Any  number  of  electron- 
ic parts,  usually  pro¥id«l  with  a  sche- 
matic diagram  or  printed  drcuJt 
board,  which,  when  assembled  in  ac- 
cordance with  Insiructlona,  results  in 
an  external  radio  frequency  power  am- 
plifier, e\'en  if  additional  parts  of  any' 
type  are  required  to  complete  assem- 
bly. 

tfTJS    [Be^ledfnaicdl 

2: 1 97.7^  la  r«cled«na£ed  f  97.74. 

3«  A  new  |fI.TS  la  added,  as  follom: 

IfT.H  U«e  of  etterftal  radio  frKfueiief 
(RF)  povrer  ampliTieTH. 

<a>  Until  April  23,  19S1.  any  external 
radio  frequency  (RF)  power  amplifier 
used  or  attached  at  sjiy  amateur  radio 
station  shall  be  type  accepted  in  accor- 
danoe  with  subpart  J  of  part  2  of  the 
PCC's  Rules  for  operation  in  the  Amar 
teur  Radio  Servtoe,  unless  one  or  more 
of  the  following  conditions  are  met: 

fl)  The  amplifier  Is  not  capable  of 
opeiutlon  on  any  frequency  or  fre- 
quencies below  144  MH2: 

{2?  The  amplifier  was  originally  pm-- 
chased  before  April  2a,  1978; 

iZ}  The  amplifier  wai--, 

(l>  Constructed  by  the  l!eeni»ee,  not 
from  an  external  RF  power  amplifier 
kit,  for  use  at  his  amateur  radio  sta- 
tion; 

(il)  Purchaaiid  by  the  license  as  an 
external  HP  power  amplifier  kit 
befm^  April  26,  1970,  for  utc  al  his 
amatetir  radio  statl^^n:  or 

cm}  Modified  by  the  Iketisee  for  use 
al  his  amateur  radio  Et&tlon  In  acrav- 
dance  wtih  13,1001  of  the  PCCs 
Hol^ 

(4)  The  amplifier  was  ptircha^sed  by 
tlw  Ueenanc  boa  anotttief  amateur 
radio  operator  who^ 

(H  Constructed  the  ampurier,  but 
not  from  an  external  RF  power  ampU* 
rter  kit: 

<U)  Purchased  the  amplifier  as  an 
external  RF  power  amplifier  kit 
before  April  2S,  3S7S,  for  use  at  his 
amatei^r  rsdlo  station:  cr 

cmi  Mpdlflpd  the  anipllfier  for  use  at 
his  aroatcur  ra^o  Et&tiori  £n  accor- 
dance with  12.1001  cf  the  FCCs 
Rules; 

(SI  The  external  Power  amplifier 
was  pgrehasTd  from  a  dealer  who  ob- 
tained It  from  an  amateur  radio  opera- 
tor who — 

(0  CotiStructed  the  amplifier,  but 
not  from  an  external  BP  power  amplir 
fler  kit: 

111)  Purchased  the  amplifier  as  an 
external  RF  power  amplifier  kit 
before  April  2S,  i97&.  for  use  al  h^ 
amateur  radio  stAtion:  or 

(lit)  Modified  the  ampUfler  for  ise  ul 
his  amateur  radio  station  in  aoeor^ 
dftnce  with  f  2.1001  of  the  PCCi 
Rules;  or 

(6)  The  ampMHer  was  oriclnaUy  pur- 
chased after  April  37.  1978,  and  has 
been  Issued  a  marketing  waiver  by  the 
FCC, 

(b)  A  list  of  type  accepted  equipment 
may  be  Inspected  at  FCC  headquart^^rs 
in  Washlngum,  D,G.,  or  at  any  FCC 
field  office.  Any  external  RF  power 
amplifier  appearing  on  this  list  as  type 
aoci^ited  far  use  tn  the  Amaieur  Radio 
Service  msky  be  tised  In  the  Amateur 
Radio  'S^Tloe* 

ttoOE.— Ho  more  than  ooe  luill  of  ocw 
ma^ti  of  an  ext^maJi  HF  power  ampiifier 
BhaU  tie  ooestrurted  or  modified  diu-m<  any 
evJendar  yesr  by  an  aEOSteur  tw^o  operator 
fen-  Use  In  ttir  Am&tcnr  Rjidto  Service  with- 
out a  gran  I  at  i^pe  accepLance* 

4.  A  new  |  97,76  Is  added,  as  follows: 

|t7.76  Requirements  for  type  Rfeeptanfe 
of  estertial  radict  freqiienrj^  iKF)  power 
anLpllfleri  and  exicxiaal  radio  freqnen^ 
CT  power  amplifier  Mia. 
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(li  UntQ  Aprfl  M.  l^h  an?  eit«rTLal 
ndlo  tnq^xMMcy  (RP)  power  miaipiUfi«r 
or  external  RF  pover  ampUfler  tit 
iDftrtCieted  Cu  defined  la  §  iJ15).  mAmi- 
fACtured.  impoite^l  qt  modified  for  use 
tn  the  Am&leur  Radio  Senrlc?  ah&ll  be 
isrpe  aceepted  for  use  in  the  Am&Leur 
Radio  Service  tn  accordance  with  sub* 
part  J  of  part  3  of  the  FCC'a  Rules. 
Thifl  requirement  does  not  appl^  it  oae 
or  fnore  of  the  following  condltlotu 
are  met: 

Q)  The  amplifier  1b  not  capable  of 
operation  on  any  frequ^M;  or  £re~ 
qucfKloa  belo*«  144  UHc 

<2i  The  amplifier  was  orlstnallT  ihd^ 
ctUMd  before  April  IS,  1978.  br  ao 
amateur  radio  operator  for  uie  a4  hta 
amateur  radio  atatioti: 

Cl>  The  amplifier  was  ctmstmeted  or 
modified  by  aa  amateur  radio  operaMr 
for  use  at  hla  amateur  radio  ataUox)  Id 
accordance  with  g  2.1001  of  the  FCCa 

(4}  The  ampll0er  was  oonatmcted  or 
modllL&d  b;  an  amateur  mdla  o£»eraLor 
In  accordance  with  9  3-ltH)l  of  the 
FCCs  flules  and  lotd  to  another  una^ 
lew  radio  operator  or  to  a  dealer: 

(5)  The  amplifier  was  constructed  or 
modified  by  an  amateur  radio  operator 
hi  aecordaiice  with  12.1001  of  the 
WCCt  Rules  and  told  by  a  dealer  to  ui 
amateur  radio  operator  for  use  at  hk 
amateur  radio  station;  or 

(i)  The  amplifier  wm  manufactured 
before  and  has  been  Issued  a  market- 
ing waiver  bF  the  FtX?. 

(b)  No  more  than  one  unEt  of  one 
model  of  tm  ejilerriaJ  HP  power  ampU^ 
fier  ahall  be  constnjrted  or  modified 
during  any  calendar  7e«r  by  an  ama- 
teur radjo  operator  for  use  In  the 
Amateur  Radio  Service  without  a 
frant  of  type  toceptancse' 

<c}  A  list  of  type  Msoepted  equipment 
may  be  Inspected  at  FCC  headquarters 
fn  Wachlngtoa  D.C..  or  at  any  FCC 
field  office.  Any  external  RF  power 
amphlier  appearing  on  this  list  as  type 
accepted  for  use  In  the  Amateur  Radio 
Service  may  be  marketed  for  use  In 
the  Amateur  Radio  Serrkse, 

1 97.77    IRed^lgMltdl 

5.  1 97.77  in  subpart  D  Is  ridMltnat^ 
ed  I  97  TO. 

i.  A  new  fi  97.77  Is  added  at  the  oul 
of  mbpart  c,  as  f oUowk 


f  fT.fT  HC^idirdtf  for  type  acee^iuift  of 
ttlowil  Twha  fr^ueocY  (RFi  power 
ampltflen  tmA  eit^mAi  rMfw  tnqwat- 

tf  power  amplj  ftrr  kitL 

Ca)  An  external  radio  frequency  <EF) 


power  ampllfJer  or  external  BF  power 
amplifier  kit  wm  receive  a  ftant  of 
type  acceptance  under  thii  part  only  If 
a  crant  of  type  acceptance  would  $erv« 
the  public  Interest,  convenience,  or  ne- 
cessity. 

(b>  To  reoelTe  a  grant  of  type  accep- 
tance tuider  this  part,  an  externa]  RF 
power  amplifier  shall  meet  the  emls^ 
slon  limitations  of  |97.7S  when  the 
amplifier  is — 

<t)  Operated  at  Its  fuU  output 
power; 

tl)  Placed  In  the  "standby"  or  'ofr 
posltlops,  but  stm  connected  to  the 
tranmisltten  and 

(3)  Driven  with  al  laast  BO  watts 
mean  radio  &«quency  Input  power 
Cunless  a  hislier  thrive  tevel  li  iped^ 
fledL 

(c>  T^  receive  a  p-ant  of  type  accep- 
tance under  this  part,  an  external  RF 
power  amplLfler  shall  not  be  capable 
of  operation  on  Miy  frequency  or  fre- 
quencies between  34.00  MHz  and  35.00 
MHx.  The  amplifier  will  be  deemed  In- 
capable of  operation  between  14.00 
MH£  and  35,00  MHz  tf^ 

tl)  The  amplifier  has  no  more  than 
t  decibels  of  laln  between  34uOO  MHa 
sod  3D.O0  MHx  and  betWB«i  20.00  MBx 
and  35.D0  MHz.  (This  gain  Is  deter- 
mined bf  the  ratld  of  the  hiput  RF 
driving  sl«:£tal  (mean  power  measure- 
ment) to  the  mean  RF  output  power 
of  the  amplifier);  ud 

(2)  The  amplifier  exhibits  do  ampU- 
fkatlon  iO  decibels  of  ?p4nJ  between 
36p00  MBx  and  2S.00  MHz. 

Cd)  Type  acceptance  of  external 
radio  frequency  power  azapUflera  or 
amplifier  kits  may  be  d^iled  when 
denial  serv^  %hm  public  interest^  con- 
venience^ OT  neeea&ity  by  preventing 
the  use  of  these  amplifiers  tn  aervlcea 
other  than  the  Amateur  Radio  fier* 
vice-  Other  uses  of  these  ampUflem. 
such  sj  in  the  Citizens  Band  Radio 
So-Mlce.  Is  prohibited  (secUon  ttSJOO). 
Examples  of  features  which  may 
result  in  dismissal  or  denial  of  an  ap^ 
plication  for  type  sceept&nce  of  an  ex- 
ternal RF  power  amplifier  Includa,  but 
are  not  limited  to,  the  f oUowlnir: 

(1}  Any  accessible  wiring  which, 
when  al teredo  would  permit  operation 
of  the  amplifier  In  i.  manner  contrary 
to  the  FCC  s  Hules; 

ill  Circuit  boandi  orshnftar  dicultry 
to  fadUiate  the  a4dltJon  of  oompo- 
nents  to  change  the  amplifier's  operat- 
ing characteristics  In  a  manner  coi^ 
tnry  to  the  FCCs  Rules, 

CD  Instructions  for  operation  or 
modificatioti   of    the    amplifier    In   a 


manner  contrary  to  the  FCC*t  Rules; 

Hi  Any  Internal  or  external  controls 
or  adjustmenu  to  facilitate  operation 
of  the  amplifier  in  a  maimer  contrary 
to  the  POCs  Rules. 

I»j  Any  tntefoai  radio  frequeticy 
iMSislnir  circuitry  or  any  external 
switch,  the  purpose  of  which  is  to 
place  the  amplifier  In  the  tranamlt 
mode; 

(.$}  The  Incorporation  of  more  gain 
In  the  amplifier  than  Is  necessary  to 
operate  tn  the  Amateur  Radio  5ervlce. 
For  purposes  of  this  panucrsph*  an 
ampllfer  must  meet  the  following  re- 
qulranen^ 

CI)  Mo  amplifier  shall  be  capable  of 
achieving  designed  output  (or  designed 
dLc.  input)  power  when  driven  with 
Icsi  than  50  watts  mean  radio  frequen- 
cy Input  power 

(If)  No  amplifier  shaU  be  capable  of 
amplifying  the  Input  HF  driving  ^ignaX 
by  more  than  13  dedbels.  (This  gain 
limitation  \m  determined  by  the  ratio 
of  the  input  RF  driving  signal  (mean 
power)  to  the  mean  RF  output  power 
of  the  amplifier.)  If  the  amplifier  has 
a  detlf»ed  djo.  Input  power  of  less 
Uum  1.00(3  watts,  the  gain  allowance  Is 
reduced  accordingly.  Par  example,  an 
amplifier  with  a  designed  d-c.  input 
power  of  500  watts  shaO  not  be  cap*- 
fete  of  amplifying  the  Input  RP  driving 
Signal  (m«»n  power  measurement )  by 
more  than  10  decibels,  compared  to 
the  Euean  RF  output  power  of  the  am- 
pUfler); 

(111)  The  amplifier  shall  not  exhibit 
more  gain  than  permitted  by  parsr 
graph  (dX^Ktl}  of  this  section  when 
driven  by  a  radio  ^«quency  input 
aignal  of  leas  than  ftO  watts  mean 
powen  aawl 

(iv)  The  ampllfer  ahalt  be  capable  of 
sustained  operation  at  Its  designed 
power  leveL 

CTJ  Any  attenuation  In  the  input  of 
the  ampllfer  which,  when  removed  or 
modified^  wotiid  permit  the  amplifier 
to  function  at  its  designed  output 
power  when  driven  by  a  radio  frequen^ 
ey  input  signal  of  leifls  than  GO  watts 
mean  power. 


9TJL1 


Whit*  Ooik 
zv  Past 

r  Knm  AMrunBts  c^r^aus 
om  ftiiT  naooDtcT  raott  >« 


Th«i  COfiUQlKfim  tn  iti  Repcrt  and  Order 
hai  adopted  ruiea  whicb  re^iulre  both  type 
aowptaiwe  of  amxpUClen  apAi4e  of  ot>er- 


atkm  tkflov  144  MHs  iKid  a  tma  of  Ucuar 

pQwvr  unplifl^ii  eA^ablf  of  operatiofl  «l 
may  tiTQuciM^  iKtween  ai  uad  Bi  UEa.  The 
tfpK  ueeptanee  pttjponl  it  lU  that  Is  aeom^ 
■aty.  tx  thJi  time,  to  effectuate  tbe  GmuxUp- 
■km's  prohfliltliDni  resardtns  the  numuJ^fi^ 
tuiv,  mark^tnc,  liaportatldn,  v%6  u*^  of 
Untar  wkpiiflf^v  whlcii  «j%  cspaiiie  of  belxkff 
Vm^  UicgEll^  with  CB  metM-  Th«  m^ii^flty,  hy 
ImpCHliit  a  ban  Ic  adtUtloEi  to  type  aooep- 
tanofl.  wt&lch  ftseU  U  tn  effect  b  ban  on  the 
SRie  of  me^TPi  powPT  nmpllfJerB^  hax  Ifuaillut^ 
^  iidaiyoaAl  TBgulatJotyi  where  rton**  Are 
necesiarr,  Le..  tbe  OonnmUwlcm  \m  ruUiy  otf 
r^jgulatory  oTcrUll.  Hivrefore,  lu.  ft  UrtHW 
pnsfHMieGt  Qi  dieMgUllJUdn,.  I  must  dlMWct  to 
that  part  of  tbe  CoauoJ^kioii'i  d«c;i3loii 
whkh  tnxposev  •  bua  tm  tbe  ale  of  llnc*r 
power  unpllliert. 

The  Cominifi£lOD  br  tmpoflfns  a  bmxt  \m 
tiTlns  to  bcljj  solw  tine  problEm  *rf  TV  t&- 
terfertnee.  1  too  wlih  to  see  thiir  itroblcm 
■oltred^  but  there  it  no  tvideDce  thmt  thp  lio- 
poiltlon  of  a  ban  will  lolve  tbf:  TV  intcrler- 
«3ce  problem.  A  study  by  the  Beld  Qptr- 
aLloriH  Buj-cfcu  ahowC'tt  that  linear  uninliri^^ni 
were  a^fioclftted  wltti  ftpproxlmately  45  i>er- 
cemt  at  all  CB-TV  Interference  cases.'  But 
the  UK  of  Uneax  unpllftt-rB  wltTi  CB  qcrti.  Ii 
Already  LUefsL  Therf  it  unpie  evidence  that 
thoflc  whci  are  latent  upon  breaUns  tbe  lav 
wm  oonttnue  to  do  bo  Bnd  ttat  tho«e»wha 
wiBb  to iSlTEuukwmit  Uit  &U1  wfU  fSniS  «mn  io 
da  m.  Ihe  type  t^eept^fice  propoiai.  In 
c£fe^  muU  ban  tbt  manuf bcsutv  of  Ucakt 
aaifilinen  cmcHiile  of  betuff  «otqil^  Ut  tbe 
lowletd  04ii£ut  power  of  a  CB  set.  The  pro- 
pofeTEl  type  iNCcepijuice  profrkzn  vould  not 
prohibit  Che  tnanuficture  of  lljiear  ampllft' 
ETB  mpiible  of  b«dnfl  en u pied  to  imiiiijfur  or 
other  lef1ttma.be  Lypc«  of  equlpDienl  with 
EBQch  hlHber  output  power  levels.  The  pro- 
poHd  tmi]  adds  snother  la^'er  of  refruUtlcin 
with  T^  evidence  that  the  propcwed  type  ac- 
oepLanfie  procram  aJoiic  wtHikl  aot  be  bb  ef- 
fective 

The  C^inmiBiOD  bf  tti  prDpowd  ban 
wotiM  rvtBOTe  equtpmefit  frota  tbe  zniirltrt 
which  Ib  BTiHabie  to  sniBieura  sad  otben 
who  Bf*  oo*  tbe  eaiwe  of  the  pfvibJeEB.  la 
msteuR  ban  BBtoted  the  ComenJa 
tb  ttA  eEkfcrcsEiBit  pntdecu  both  to  pcK 
thite  own  rauki  aod  tn  uDDorertna  tha 
lUe^  UBt  of  CB  Bines  that  tbe  UiMr  cui  b» 
diirupUvr  of  E±Lelr  own  serrtce.  Xb£  biui  Also 
mm  remove  Unesr  luiipunen  la  the  34  lo  SB 
MH^  freoueucf  raate  firom  the  product 
IbKB  of  the  legltlmiite  numnfaciurera  andi 
perhnipa  caiue  economic  liiima  to  Bmall  tnan- 
ufBctoren  and  r^tnilera.  Tbe  Comenlwilon 
tuui  ttttntded  IsSa  the  majaetsdan  with  an 
DDiiaoBBBarT  ban  for  a  purpose  aAnltted  by 
Vbm  staff  to  be  lannlf  ddwoetie  fn  iwiuta. 
But  the  c^MMtaiaAo^  wbea  aiJted  about  TV- 
iDtefertHKC,  pniudti'  can  mg:  ""See  what  wt 


"The   Extent  Bud  NBture  of  T^levlfLoTj 
Kecepttao  Olfflcultka  AffocUted  wtth  CB 

TT-Oa,  July  IftTT. 


Social  E/ents 


MEADVILLEPA 
MAY  6 

The  4th  Annual  North- 
western  Pennsylvania  Hamfest 
will  be  held  on  May  6th  at  the 
Crawford  County  Fairgrounds, 
Meadville  PA.  Gates  open  at 
8:00.  $2  prize  ticket  required  for 
admission— $1  to  display, 
Childref\  free.  Hourly  door 
prizes;  refreshments;  commer- 
cial displays  welcome.  Indoors 
if  rain.  Talk-in  on  04/64  and  52. 
Details:  CARS,  PC  Box  653, 
Meadville  PA  16335. 

JOHNSON  CITY  NY 
MAY  6 

The  Southern  Tier  Amateur 
Radio  Clubs  take  pleasure  in 
announcing  their  19th  annual 
hamfest  and  dinner.  This  gala 
affair  will  occur  on  May  6, 1978, 
at  the  Lutheran  Fellowship 
Recreation  Center,  Johnson 
City,  New  York,  3J  miles  north 
of  NY  Route  17,  exit  71 N  on 
Stella  Ireland  Road.  There  will 
be  4  acres  of  flea  market  park- 


ing, technical  talks,  prizes,  dis- 
plays, exhibits,  refreshments, 
etc.  Tickets  are  $2  for  general 
admission,  $7  for  the  banquet 
(includes  general  admission). 
No  extra  charge  for  flea  market 
parking*  Inside  tables  are 
available  for  S5  each  by  reser* 
vation  only.  Additional  infor- 
mation or  tickets  can  be  ob* 
tained  by  writing  ST  ARC,  PO 
Box  11,  Endicott  NY  13760. 

HOWARD  COUNTY  MD 
MAY  7 

The  Potomac  Area  VHP 
Society  will  hold  its  seventh  an- 
nual hamfest  on  Sunday.  May 
7, 1978,  from  8  am  to5  pm  at  the 
Howard  County  Fairgrounds 
approximately  25  miles  north  of 
Washington  DC,  and  15  miles 
west  of  Baltimore,  Maryland,  at 
the  Intersection  of  i-70  and 
Maryland  Route  32.  Registra- 
tion of  $3  includes  flea  market 
or  tailgate  sales.  Professional 
food  and  beverage  catering  and 
ynlimlted    parking    will    be 


available.  Talk-In  on  146.52.  For 
further  Information,  contact 
Paul  H.  Rose  WA3NZL,  25116 
Oak  Drive,  Damascus  MD 
^750, 

LOGANSPORT  IN 
MAY  7 

The  Cass  County  Amateur 
Radto  Club  hamfest  will  be 
held  on  Sunday,  May  7,  1978, 
from  7:00  am  to  4:00  pm  at  the 
4-H  fairgrounds.  Go  north  of 
Logansport  on  Highway  25  ap- 
proximately one  mile,  turn 
right,  and  follow  the  QSY 
signs.  Advance  tickets  are 
$1-50;  tickets  will  be  $2.00  at 
the  gate.  Outside  setup  is  free, 
undercover  $1.00.  Bring  your 
own  tables.  Talk-In  on  146.52 
and  the  Logansport  repeater 
1 47.78/.  1 8.  For  i  n  format  I  on » 
write  to  Dave  Rothermel 
K9DVL,  RFD  4.  Box  146  G, 
Logansport,  Indiana  46947. 

BROWNFIELD  TX 

MAY  7 
The  Terry  County  Amateur 
Radio  Club  will  hold  its  annual 
swapfest  on  May  7, 1978,  in  the 
National  Guard  Armory,  Brown- 
field,  Texas.  For  more  informa- 


tion, contact  VIofa  Simmons 
W5FBM,  1603  East  Tate, 
Brownfield,  Texas  79316, 

LAS  VEGAS  NV 
MAY  12-14 

The  23rd  Annual  West  Coast 
VHP  Conference  will  be  held  at 
the  Stardust  Hotei,  Las  Vegas 
Strip  at  Convention  Center 
Drive. 

Conference  highlights:  tech- 
nical program  arranged  by  the 
San  Bernardino  Microwave 
Society,  hospitality  room,  infor* 
mal  technical  and  operating 
sessions,  noise  figure 
measurements  contest,  anten- 
na gain  measurements  con* 
test,  prize  drawing,  24-hour 
adult  entertainment!  World- 
famous  resort  hotet  with  all 
faciHties.  Look  for  the  Stardust 
sign  east  of  1-15*  Take  the 
Sahara  Ave.  or  Dunes- Flamingo 
exit.  Advance  registration  fee  is 
$4,00  per  person  ($5.00  at  the 
door).  Make  checks  payable  to: 
West  Coast  VHF  Conference. 
510  South  Rose  St.,  Las  Vegas 
NV  89106. 


On 


VANCOUVER  WA 

MAY  1314 
May    13-14.    the    Clark 
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County  Amateur  Radio  Club 
will  hold  its  annual  Ft.  Van- 
couver Hamfair,  and  everyone 
is  invited  to  jom  in  the  fun,  !t  is 
heid  at  the  Clark  County  Fair- 
grounds right  off  Interstate  5, 
just  north  of  Vancouver,  Wash- 
ington. Registration  \b  $3  per 
person,  and  anyone  who  pre- 
registers  by  May  5th  wi)i  get  an 
extra  drawing  ticket.  The  prizes 
are  too  many  to  list,  but  the 
grand  prize  will  be  a  Kenwood 
TS-820S  transceiver.  Dinner 
will  be  catered  and  wiif  cost 
$4.25  for  adult  meal  tickets  and 
$2.00  for  children  under  12 
years.  A  pancake  breakfast  wilt 
by  served  on  Sunday  for  dona- 
tions only.  There  will  be  ac- 
tivities for  hams  and  famiiies 
alt  weekend.  Camping  with 
electricity  is  available  for  $2.50 
per  night*  Everything  from 
technical  seminars  to  women's 
and  children's  activities  to  a 
huge  swap  and  shop  will  be  go- 
ing on  ad  weekend.  Make 
checks  payable  to  Ft.  Van- 
couver Hamfair  for  registration 
and  dinner  tickets.  Mail  to  Jack 
Ellis  K7SUQ  at  9610  SE  6th  St,, 
Vancouver  WA  98664. 

OEEHFIELO  NH 
MAY  13 

The  Hosstraders  net  will  hold 
its  fifth  annual  tailgate 
swapfest  Saturday,  May  13,  at 
the  Deerfield,  New  Hampshire, 
fairgrounds  (covered  building 
in  case  of  rain).  Admission  is 
one  dollar;  no  commission  or 
percentage.  Commercial  deal- 
ers are  welcome  at  the  same 
rate*  Excess  revenues  benefit 
Boston  Burns  Unit  of  the 
Shriners'  Hospital  for  Crippled 
Children.  Last  year  we  donated 
$430,80.  Talk-In  on  .52, 
146.40-147.00,  3940  kHz.  If  you 
have  questions,  send  SASE  to 
Joe  Demasco  K1 ROG,  Star  Rt,, 
Box  56,  Bucksport  ME  04416  or 
Norm  Blake  WA1IVB,  PO  Box 
32,  Cornish  ME  04020  or  check 
the  Hosstraders  net  on  Sun* 
days  at  4  pm  on  3940  kHz. 

EASTON  MD 
MAY  14 

The  fourth  annuai  Easton 
Amateur  Radio  Society  ham- 
fesl  will  be  held  on  May  14,  rain 
or  shine,  from  10  am  to  4  pm. 
The  location  will  be  5  miles 
north  of  Easton,  on  Rte.  50  at 
the  Talbot  County  Agricultural 
Center.  From  the  Baltimore  or 
Washington  DC  areas,  go 
across  the  Chesapeake  Bay 
Bridge  and  follow  Rte.  50  east 
for  2t  miles  from  the  bridge. 
The  exact  location  is  between 
mile  markers  60  and  61.  There 
will  be  hamfest  signs  on  Rte. 
50,  north  and  south.  Taik^in  on 
52  and  146.445/147,045 
repeater  In  Cambridge.  There 
will  be  some  tables,  both  In- 
side and  outside,  and  fairly 
priced  refreshments.  Lots  of 
room  for  tables  and  tailgaters. 


Donation  Is  $2,  with  an  addi* 
tional  $2  for  tables  or  tail* 
gaters.  Write  Robert  L, 
Roberts.  Jr,  K30NU,  PO  Box 
781,  Easton  MD  21601,  or 
phone  (301)-822-0943  after  6 
pm. 

WAUKESHA  Wl 
MAY  14 
The  spring  swapfest  of  the 
Milwaukee  UHF  Society  will  be 
held  on  Sunday,  May  14,  1978, 
at  the  Waukesha  County  Expo 
Center.  Starting  time  is  7:00 
am.  Indoor  space  is  available 
on  an  advanced  reservation 
basis  at  $3.00  per  table.  Admis- 
sion to  the  grounds  Is  $1.50  in 
advance,  $2.00  at  the  gate. 
There  will  be  prizes,  beer,  and 
brats  1  Directions:  1-94  to 
Waukesha  Co,  F,  south  to  FT, 
west  to  Expo.  For  information, 
write  to  Swapfest,  PO  Box  49. 
North  Prairie,  Wisconsin  53153. 

WEST  LIBERTY  OH 
MAY  14 

The  Champaign  Logan 
Amateur  Radio  Clyb,  Inc,  will 
hold  Its  annual  hamfest  on  Sun- 
day, May  14,  1978,  at  the  West 
Liberty  Lions  Park,  West  Liber- 
ty, Ohio.  Free  admission;  trunk 
sales;  tables  are  $1.00.  Door 
prizes.  Talk-in  on  146.52. 

WARMINSTER  PA 
MAY  14 

The  Warminster  Amateur 
Radio   Club's  fourth  annual 

**HAMMART,"  flea  market,  and 
auction  will  t>e  heid  on  Sunday, 
May  14,  from  9  am  to  4  pm  at 
William  Tennent  Senior  High 
School,  Street  Road  (Route 
132),  2  miles  east  of  York  Road 
(Route  263)j  Warminster,  Bucks 
County  PA.  Registration  Is 
$1,00,  tallgating  $2.00  addi- 
tionaL  No  indoor  selling;  bring 
your  own  tables.  Talk-in  on 
146.16-76  and  146.52.  For  fur- 
ther  information,  write:  Horace 
Carter  K3KT,  38  Hickory  Lane, 
Doyleslown  PA  18901  or  call 
{215)-345-6ai6. 

BENSENVILLE  IL 
MAY  20 

The  Radio  Amateur  Megacy- 
cle Society  of  Chicago  will 
sponsor  its  second  annual  VHF 
antenna  gain  measuring  con- 
test on  Saturday.  May  20.  The 
starting  time  is  1  pm/lt  will  be 
held  on  the  grounds  of  the 
Flick-Reedy  Corporation,  at 
Thorndaie  and  York  Roads  in 
Bensenville,  just  northwest  of 
Chicago.  Antenna  categories 
will  include  2  meters,  IV* 
meters,  and  430  and  446  MHz. 
Antennas  for  higher  bands  may 
be  measured,  but  advance 
notice  must  be  given  to  assure 
that  proper  equipment  is  pro- 
vided. Certificates  stating  the 
antenna's  gain  will  be  awarded 
for  each  entry,  and  prizes  will 
be  awarded  for  the  highest  gain 
antenna  in  each  category.  A 


donation  of  50  cents  per  anten- 
na will  be  requested  to  help 
defray  costs  of  certificates, 
etc.  A  detailed  information 
sheet  including  directions^  is 
available  from  Joe  LeKostaj 
WB9G0J,  2558  N.  McVicker 
Ava,  Chicago,  Illinois  60639. 

CADILLAC  Ml 
MAY  20 

The  Wexaukee  ARA  will  hold 
its  18th  annual  swap  and  shop 
on  Saturday,  May  20th,  from  9 
am  until  4  pm  at  the  National 
Guard  Armory,  415  Haynes  St,, 
Cadillac,  Michigan.  Tickets  will 
be  $2.00.  Free  parking  will  be 
available,  and  there  will  be  a 
lunch  counter.  Talk-in  on 
146.37/97.  Ham  pilots  can  fly  In 
to  our  beautiful  airport  and 
community-  Transportation  to 
and  from  the  armory  provided 
free. 

DURHAM  NC 
MAY  20-21 

The  Durham  FM  Association 
will  hold  the  5th  annual 
'^Durhamfest"  on  Saturday, 
May  20,  and  Sunday,  May  21, 
1978,  at  the  South  Square 
Shopping  Center  in  Durham, 
North  Carolina.  Seminars  have 
been  arranged  to  cover  a  broad 
range  of  topics  from  micro- 
processors and  slow  scan 
television  to  TV  I  prevention, 
along  with  getting  started  in 
ham  radio, 

WABASH  IN 
MAY  21 

The  Wabash  County 
Amateur  Radio  Club's  10th  an- 
nual hamfest  will  be  held  on 
Sunday,  May  21,  1978,  rain  or 
shine,  at  the  Wabash  County 
4'H  fairgrounds  In  Wabash. 
Large  flea  market  {no  table  or 
setup  charge),  technical 
forums,  bingo,  free  parking, 
and  lots  of  good  food  at 
reasonable  prices.  Advance  ad- 
mission Is  $2.00;  $2.60  at  the 
gate.  Children  under  12  free. 
Write  Dave  Nagel  WD9BDZ, 
555  Valley  Brook  Lane, 
Wabash  IN  46992, 

SANDUSKY  OH 
MAY  21 

The  Vacationland  Hamfest 
will  be  held  Sunday,  May  21, 
1978,  at  the  Erie  County 
Fairgrounds,  Sandusky,  Ohio. 
Come  rain  or  shine.  There  will 
be  tables  indoors  and  8  acres 
for  trunk  sales.  Talk-in  on 
146.52  simplex.  Admission  will 
be  $1.50  in  advance,  $2.00  at 
the  gate.  Write  to  the  Erie 
Amateur  Radio  Society,  PO 
Box  2037,  Sandusky  OH  44870. 

LAWRENCE  KS 
MAY  21 

The  Douglas  County  Ama- 
teur Radio  Club  will  hold  its 
third  annual  auction  on  Sun- 


day. May  21,  at  the  Douglas 
County  4-H  Fairgrounds.  Build- 
ing 21,  Doors  open  at  9  am,  with 
the  auction  starting  at  1  pm. 
Door  prizes  and  refreshments. 
Talk-in  on  16/75  and  52.  For 
more  Information,  write  to  Joan 
Soutar  WBOYPW,  1919  Melhol- 
land,  Lawrence  KS  66044. 

TRENTON  TN 
MAY  21 

The  annual  Humboldt 
Amateur  Radio  Club  hamfest 
will  be  held  on  Sunday,  May  21, 
at  Shady  Acres  City  Park  in 
Trenton,  Tennessee.  There  will 
be  a  flea  market,  prizes,  ladies' 
activities,  and  light  lunches* 
Talk-in  on  37^97.  For  further  in- 
formation, contact  Ed  Holmes 
W41GW,  501  N.  18lh  Ave.,  Hum- 
boldt TN  38343. 

PTTTSBURGH  PA 
MAY  21 

The  24th  annual  Breeze 
Shooters'  hamfest  will  be  held 
Sunday.  May  21,  1978.  at  White 
Swan  Park,  Parkway  West  (Rt. 
60),  near  the  Greater  Pittsburgh 
International  Airport.  There  will 
be  six  main  prizes,  women's 
prizes^  a  home  brew  contest^ 
refreshments,  and  an  amuse- 
ment park  for  the  harmonics 
(discount  ride  tickets  available 
at  hamfest).  it's  western  Penn- 
sylvania's largest  ham  event. 
Admission,  flea  market,  and 
parking  are  freel  Talk-in  on  29.0 
and  ZBiBB.  Contact  Richard 
Evanuik  WA3LUM,  311  Ever^ 
green  Ave.,  Pittsburgh  PA 
15209,  for  information. 

EVANSVILLE  IN 
MAY  21 

The  Tri-State  Amateur  Radio 
Society  will  hold  its  annual 
hamfest  on  Sunday,  May  21. 
1978.  The  location  is  the 
Vanderburgh  County  4-H 
Fairgrounds  north  of 
Evansvtlle,  Indiana.  Good  food, 
bingo,  and  a  large  flea  market 
for  all.  Two  grand  prizes  to  be 
given  away.  No  admission  fee. 
Come  Join  the  fun!  For  more  In- 
formation, write  to  Steve  Harris 
WB90YD,  R  2,  Box  81 G.  Mt 
Vernon  IN  47620.  Talk-in  on 
75/15,  19/79,  or  52. 

IRVINGTON  NJ 
MAY  21 

The  Irvington  Radio  Amateur 
Club— K2GQ— will  hold  Its  an- 
nual hamfest  on  Sunday.  May 
21, 1976.  It  will  be  from  9  am  till 
4  pm  at  the  P.A.L  Building,  285 
Union  Ave.,  Irvington  NJ  07011, 
located  at  exit  143  north  and 
143A  south  on  the  Garden  State 
Parkway.  Talk-in  on  146.34/94 
and  52,  Refreshments  and 
prizes.  Table  rental  will  be 
$3.00.  Contact  Peter  Kawon- 
czyk  WB2FAS  at  the  above 
address  or  Ed  WA2MYZ  at 
(201)-687-3240  evenings. 
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"U^°t]  RANDOM  WIRE  ANTENNA  TUNER 


iHV. 


All  band  operation  (160-10  meters) 
with  any  random  length  of  wire, 
200  watt  output  power  capa- 
bilitv~wil[  work  with  virtually  any 
transceiver.  Ideal  for  portable  or 
home  operation.  Great  for  apart- 
ments  and  hotel  rooms-simply 
run  a  wire  inside,  out  a  window,  or 
anyplace  available.  Toroid  induct- 
or for  small  size:  4-1/4"  X  2-3/8" 
X  3."  Built-in  neon  tune-up  indi- 
cator. SO-239  connector.  Attract- 
ive bronze  finished  enclosure. 


:  t^-;jK-KS^.-^^'' 


on 


ly  $29.95 


THE   ORIGINAL   Random   Wire  Antertna 
Tuner.  ..  in  use  by  amateurs  for  6  years. 


sst  t-2    ULTRA  TUNER 


jft*m$im.. 


Tunes  out  SWR  on  any  coax  fed  antenna  as  well  as  random 
wires.  Works  great  on  all  bands  (160-10  meters)  with  any 
transceiver  running  up  to  200  watts  power  output. 
Increases  usable  bandwidth  of  any  antenna.  Tunes  out  SWR 
on  mobile  whips  from  inside  your  car. 
Uses  toroid  inductor  and  specially  made  capacitors  for 
small  size:  5]4"  x  2%"  x  2/3/'  Rugged,  yet  compact. 
Attractive  bronze  finished  enclosure,  SO-239  coax  con- 
nectors are  used  for  transmitter  input  and  coax  fed 
antennas.  Convenient  binding  posts  are  provided  for  ran- 
dom wire  and  ground  connections. 


only  $39,95 


sst  f-3 

IMPEDANCE 
TRANSFORMER 

only 

$19.95 


•  13.    i*^ 


Matches  52  ohm  coax  to  the  lower  impedance  of  a  mobile 
v^^hip  or  vertical.  12  position  switch  with  taps  spread 
between  3  and  52  ohms.  Broadband  from  1-30  MHz.  Will 
work  with  virtually  any  transceiver— 300  wattoutput  power 
capability.  SO-239  connectors.  Toroid  inductor  for  small 
size:  2-3/4"  X  2"  X  2-1/4/'  Attractive  bronze  finish. 


GUARANTEE 

AU  SST  products  are  guaranteed  for  1  year.  In  addition,  they  may  be  returned 
within  10  days  for  a  full  refund  (less  shipping)  if  you  are  not  satisfied  for  any 
reason.  Please  add  $2  for  shipping  and  handling.  Catrf,  residents^  please  add  sales 
tax.  COD  orders  OK  by  phone. 


SST  A-1 

VHF  AMPLIFIER  KIT 

1  watt  input  gives  you  15  watts  output 
across  the  entire  2  meter  band  without 
re-tun Ing.  This  easy  to  build  kit  (approx. 
1/2  hr.  assembly)  includes  everything  you 
need  for  a  complete  amplifier  AN  top 
quality  components.  Compatible  with  all 
1-3  watt  2  meter  transceivers. 
Kit  includes: 

•  Etched  &  drilled  G-10  epoxy.  solder 
plated  board. 

•  Heat  sink  &  mounting  hardware.  All 
components  —  including  pre-wound 
coils. 

•  Top  quality  TRW  RF  power  transistor. 
m  Complete    assembly    instructions    with 

details  on  a  carrier  operated  T/R  switch. 

only  $29.95 

$49.95  wired  &  tested 


P.O. BOX  1      LAWNDALE.  CALIF. 
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Dave  Ingram  K4TWJ 
Eastwood  Village  #1202  S. 
Rt.  11  Box  499 
Btmingham  AL  552 JO 


What  Happened  To  SSTV? 


is  it  dead  or  alive? 


One  of  the  most  exciting 
new   areas   of  amateur 

radio  communication  today  is 
the  dimension  of  slow  scan 
television.  No  other  mode  can 
offer  such  unique  avenues  to 
enjoyment  as  this  window  on 
the  world  for  amateur  radio. 
As  the  science  fiction^typc 
sounds  of  SSTV  are  heard  on 
the  high-frequency  bands, 
hundreds  of  amateurs  ex- 
change pictures  with  other 
slow  scanners  on  a  person- to- 
person  basis,  view  pictures  of 
Mars   white   they   are   trans^ 


mitted  from  mission  control, 
conuct  foreign  amateurs  and 
get  a  video  tour  of  their  city, 
or  receive  schematics  of  new 
items  directly  from  their 
designer.  The  applications  of 
SSTV  are,  like  its  distance 
limitations,  endless. 

Other  pictures  rolling 
down  an  SSTV  monitor 
screen  can  range  from 
weather  satellite  pictures  that 
are  being  retransmitted  by  a 
slow  scanner  with  satellite 
equipment,  scenes  of  an 
African  sunset,  and  views  of 


Classic  SSTV  pfctute  of  Phobos^  the  second  moon  of  Mars. 
This  picture  was  receiwd  at  jet  Propulsion  Lab  as  Viking  6 
passed  within  500  miles  of  Phofyos  while  en  route  to  Mars.  The 
picture  was  then  retransmitted  on  SSTV  to  amateurs  around 
the  world  by  N6V  Picture  aspect  is  approximately  8  miles 
wide.  The  large  crater  cm  the  left  is .  8  miles  wide. 


wild  parrots  in  Nicaragua  to 
pictures  of  historical  places  in 
the  west  or  scenes  of  an 
exotic  island  in  the  Pacific. 
Video  capabilities  definitely 
expand  horizons  for  today's 
radio  amateurs! 

What  SSTV  Is -and  Isn't 

As  conventional  television 
uses  fast  scanning  rates  and 
includes  large  quantities  of 
video  information  (called 
picture  elements,  or  pixels),  it 
must  be  transmitted  on  ultra- 
high frequencies  where  the 
necessary  frequency  spectrum 
(approximately    4    MHz)    is 


available.  Slow  scan  TV,  how- 
ever^ is  composed  of  simple 
audio  tones  which  can  be 
transmitted  using  conven- 
tional single  sideband  gear. 
This  narrow  bandwidth  tele- 
vision (approximately  1100 
Hz}  is  accomplished  by  re- 
ducing scanning  rates  approx- 
imately 1,000  times  and 
towering  pixel  counts, 

As  shown  in  Fig,  1,  the 
range  of  frequencies  used  in 
SSTV  are  from  1200  Hi  to 
2300  Hz.  1 200  Hz  horizontal 
and  vertical  sync  pulses  are 
used  to  initiate  the  scanning 
of  each  line  and  the  start  of 
each  picture.  They  are 
separated  according  to  their 
time  periods*  Hiirizontat  sync 
pulses  are  five  milliseconds 
duration  each  66  milli- 
seconds, while  vertical  sync 
pulses  are  60  miiliseconds 
each  8  seconds.  This  com- 
prising situation  produces 
1204ine  pictures  which  re- 
quire 8  seconds  for  trans- 
mission. The  resultant 
pictures,  which  are  a  series  of 
stills,  are  then  viewed  on  an 
extended  readout  cathode  ray 
tube  (radar  type).  {One  of 
SSTV's  latest  innovations,  the 
digital  scan  converter,  allows 
SSTV  pictures  to  be  con» 
tinuously  viewed  on  a  regular 
TV  set  Newly  developed 
digital  techniques  also  permit 
these  converters  to  store  and 


This  scene  of  a  neighborhood  street  was  transmitted  on  20 
meters  SSTV  by  XE2JSC  in  Mexico  City.  Late  afternoon  sun 
shaded  the  right  side  of  the  picture.  The  bottom  line  is  a  5-step 
grey  scale. 
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reconstruct  consecutive 
pictures,  thus  producing 
limited  motion  SSTV.) 

Although  basic  slow  scan 
TV  isn't  an  extremely  high- 
r esol  ut ion  full- motion 
systemi  it  serves  an  extremely 
unique  purpose.  It  allows 
amateurs  to  actually  view  the 
people  they  contact^  a  capa- 
bility that  was  previously 
only  a  dream, 

SSTV  for  the  Existing  Ama- 
teur Setup 

The  interconnection  of 
slow  scan  gear  to  an  amateur 
station  is  quite  simple,  and 
the  necessary  time  from 
carton  to  contact  is  a 
leisurely  evening's  activity,  [f 
you  know  how  to  connect 
the  components  of  a  stereo 
system,  then  you  can  easily 
wire  an  SSTV  setup.  The 
SSTV  monitor  merely  plugs 
into  a  rig's  speaker  jack  while 
the  camera  connects  to  the 
mike  jack.  Most  SSTV  units 
incorporate  a  switching 
arrangement  which  allows 
either  the  microphone  or 
SSTV  camera  to  drive  the 
transmitter's  audio  input 
Preliminary  adjustments  for 
contrast  and  brightness  take 
only  a  few  minutes,  and 
you  Ye  ready  for  video  fun! 

As  several  manufacturers 
include  their  camera's  power 


supply  and  video  switching 
inside  their  SSTV  monitor,  I 
suggest  you  start  with  units 
of  the  same  brand.  The  same 
goes  for  their  fast  scan  view- 
finders.  Later^  you  can  add 
your  own  personal  touches. 
If  you  like  to  build  your 
own  gear,  you'll  be  glad  to 
learn  that  most  of  the 
presently  popular  circuits  are 
available  on  printed  circuit 
boards  from  various  S  ST  Vers. 
The  best  way  to  learn  what's 
available  and  who*s  producing 
boards  is  by  inquiring  during 
the  SSTV  net  which  meets 
each  Saturday  at  1800  GMT 
on  14^230  kHz.  The  gang 
welcomes  newcomers  and  is 
always  anxious  to  help  with 
information  or  problems. 

Understanding  SSTV  Gear 

The  popular  misconcep- 
tion that  slow  scan  television 
is  complicated  and  expensive 
is  inaccurate.  The  cash  outlay 
for  a  commercially  manufac- 
tured setup  is  approximately 
the  same  as  that  required  for 
a  synthesiised  2  meter  rig. 
Amateurs  interested  in  a  less 
expensive  method  can  home 
brew  their  SSTV  gear,  and 
the  total  investment  will 
range  from  50  to  1  50  dollars. 

There  are  presently  three 
common  types  of  SSTV  gear: 
P7   cathode   ray   tube   moni- 


OME  LINE  OF 
SSTV 


SSTV  picture  of  a  New  England  snowfall  in  the  early  months 
of  J  977.  This  picture  was  received  on  20  meters  during  adverse 
band  conditions. 
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Fig,  L  Format  of  signals  used  in  SSTV. 


tors,  fast  scan  sampling 
cameras,  and  digit  scan  con- 
verters. As  the  basic  opera- 
tion associated  with  any  of 
these  units  employs  similar 
concepts,  a  brief  description 
of  each  one  follows. 
P7  Monitors 

The  functional  diagram  of 
a  typical  P7  monitor  is  shown 
in  Fig,  2.  Incoming  SSTV 
tones  are  initially  applied  to  a 
limiter/amplifier,  where  they 
are  clipped  of  amplitude  vari- 
ations (noise  pulses,  etc.)  and 
amplified  to  a  usable  level 
This  signal  is  then  applied  to 
the  sync  and  video  detectors. 
The  video  detector  is  simply  a 
tuned  circuit  which  is 
resonant  at  2300  Hz,  thus  its 
output  level  is  determined  by 
the  frequency  of  incoming 
tones.  This  voltage  is  boosted 
by  2  or  3  video  amplifiers 
(these  are  actually  dc  ampli- 
fiers, similar  to  the  type  used 
in  a  receiver's  S- meter  cir- 
cuitry} and  applied  to  the 
picture  tube  as  video  modula- 
tion. 


During  this  same  tinrie^  the 
sync  selector  (another  tuned 
circuit  that's  resonant  at 
1200  Hz)  passes  sync  pulses 
to  the  15  Hz  amplifier  and 
vertical  timing  circuit  The  15 
Hz  amplifier  boosts  incoming 
pulses  so  they  can  trigger  the 
horizontal  sweep  generator, 
while  the  vertical's  dc  ampli- 
fier boosts  its  pulses  so  they 
can  trigger  the  vertical  sweep 
generator.  The  vertical  timing 
circuit  merely  assures  that 
shortj  rapidly  occurring 
horizontal  sync  pulses  aren*t 
mistaken  for  long,  slow[y 
occurring  vertical  sync  pulses. 
When  the  sweep  generators 
are  triggered  by  sync  pulses, 
they  produce  sawtooth  waves 
which  sweep  the  monitor's 
screen.  The  overall  results  are 
that  brightness  variations 
modulating  the  picture  tube's 
beam  are  placed  at  appro- 
priate points  on  the  screen  by 
deflection  circuitry,  thus 
reproducing  the  SSTV 
picture.  Although  specific 
monitor    designs    may    vary, 


CQ  as  received  from  ON4DN  In  Belgium  during  a  yearly  SSTV 
contest 
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Fig.  3.  Functional  diagrams  of  sampling  camera. 


their  functional  concepts  are 
similar     to     the    previous 
description. 
Sampling  Cameras 

Basical  ly,  sampling 
cameras  employ  fast  scan 
circuitry  to  operate  their 
vidicon  tube,  and  specific 
parts  of  each  vertical  scan  are 
used  to  produce  each  hori- 
zontal line  of  slow  scaru 
Approximately  128  of  these 
[ine-generating  operations  are 
required  to  produce  an  SSTV 
picture. 

Referring    to    Fig,    3,   the 


vidicon,  v^hich  is  being  oper- 
ated by  the  fast  scan  sweep 
circuitry,  outputs  to  the 
video  amplifier.  Next,  the 
sampling  circuit  selects 
specific  picture  elements  and 
directs  them  to  the  SSTV 
oscillator.  Operation  of  the 
sampler  is  being  controlled  by 
a  comparator  circuit  This 
comparator  simply  decides 
when  the  fast  and  slow  scan 
sweeps  arc  at  the  proper  loca- 
tions, and  sends  an  enable 
pulse  to  the  sampler  at  that 
time.     Output    samples    are 


varying  voltages  which  shift 
the  voltage  controlled  oscil- 
lator, thus  generating  SSTV, 
At  the  end  of  each  slow  scan 
line^  the  SSTV  sync  circuitry 
shifts  the  voltage  controlled 
oscillator  to  a  specific  voltage 
level  (output  frequency),  thus 
inserting  sync  pulses*  A  full 
SSTV  picture  is  produced 
after  approximately  128  of 
these  operations.  Sampling 
techniques  aren't  as  complex 
as  they  may  seem.  Integrated 
circuits  are  used  to  perform 
specific  functions,  and  we 
merely  let  them  do  their 
thing.  The  previously  dis- 
cussed  voltage  controlled 
oscillator,  for  example,  may 
be  an  inexpensive  IC  {NE555) 
which  simply  plugs  in  and 
produces  a  tone,  its  exact 
frequency  being  controlled 
by  the  voltage  applied  to  it 
Digital  Scan  Converters 

In  the  same  manner  that 
two  modes,  transmit  and  re* 
ceive,  are  used  for  radio  com- 


munications,  there  are  also 
two  modes  of  digital  scan 
conversion:  fast  to  slow  and 
slow  to  fast  Both  of  these 
modes  use  the  same  basic 
concept  of  converting  in- 
coming video  to  digitaiized 
equivalents  and  accelerating 
or  decelerating  them  approxi- 
mately 1,000  times,  then 
converting  them  back  to 
analog  equivalents  at  the 
desired  scan  format.  Precise 
clocking  controls  all  input/ 
output  functions.  Incoming 
sync  pulses  usually  initiate 
specific  clock  functions.  The 
following  is  a  simplified 
description  of  slow- to- fast- 
scan  digital  scan  conversioa 
See  Fig.  4, 

Incoming  SSTV  is  ampli- 
fied and  limited,  then 
separated  according  to  its 
video/sync  content  The  sync 
pulses  are  used  to  initiate 
various  clocking  functions. 
During  this  same  time,  video 
information  is  converted  to 
digitaiized  equivalents  and 
moved  into  a  time  buffer 
register.  The  digitaiized  video 
information  will  wait  in  the 
buffer  until  clocking  directs  it 
to  the  main  memory.  After 
the  main  memory  has  been 
loaded,  its  input  is  closed, 
and  the  data  is  accelerated 
approximately  1,000  times. 
Finally,  the  memory's  output 


CQ  received  from  CE6EZ  in  Chile  during  poor  band  con- 
ditions^ This  audio  fell  Into  the  noise  levels  although  his  S*3 
pictures  were  still  visible. 


ID  of  KH6DEH  in  Hawaii  as  received  in  Alabama,  The  missed 
lines  near  the  top  of  the  picture  were  due  to  a  brief  burst  of 
noise. 
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is  opened,  and  the  data  is 
D/A  convened.  The  resultant 
voluges  then  nnodulate  a 
VHF  oscillator  which  con- 
nects to  the  antenna  ter- 
minals of  a  regular  home  TV. 
Oocking  also  inserts  specific 
levels  at  the  proper  times  for 
generating  fast  scan  sync 
pulses.  Since  the  information 
is  being  read  out  of  the 
memory  much  faster  than  it's 
being  written  into  the 
memory,  clocking  also  recir- 
culates the  video  data  as 
necessary* 

This  discussion  of  SSTV 
gear  has  become  stightly  com- 
plex, so  I  would  again  like  to 
emphasize  that  you  don't 
need  to  be  an  electronic 
wizard  to  build  or  enjoy 
SSTV  gear.  The  advent  of  PC 
boarding  allows  anyone  to 
construct  even  the  most 
complex  gear  and  assures  its 
success. 

On  the  Air  With  SSTV 

Once  the  SSTV  gear  is 
working  closed-circuit  fashion 
(camera  output  connected  to 
monitor  input),  you*re  ready 
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Fig.  4.  Functional  diagram  of  digital  scan  converter. 


to  connect  the  HF  rig  and 
enjoy  video  communications, 
Tune  the  popular  SSTV  fre- 
quencies, and  watch  some 
incoming  pictures  for  a  while 
to  get  the  knack  of  slow  scan. 
Notice  how  SSTV  expands 
QSOs  rather  than  merely 
generating  them  —  how  com- 
plex pictures  require  explana- 
tion, how  they  are  affected 
by  QRM,  etc*  Although  some 
slow  scanners  call  CO  exclu- 
sively by  video^  I  suggest  you 
use  audio  and  occasionally 
add  a  single  SSTV  picture. 
This  rdaxed  approach  en- 
courages more  replies  (espe- 
cial fy  from  lightly-equipped 
SSTVers)  while  giving  your 
rig  a  chance  to  breathe.  The 
duty  cycle  for  SSTV  is  the 
same  as  CW  -  100%.  Don't 


make  lengthy  picture  trans- 
missions before  learning  your 
rjg*s  capabilities.  Your  finals 
will  thank  you.  Usually,  the 
SSTV  level  is  adjusted  to 
equal  half  of  your  audio  level. 
If  your  rig  produces  500 
Watts  output  on  SSB,  for 
example,  set  your  SSTV  level 
so  the  rig  produces  250  Watts 
during  picture  transmissions. 

Also,  a  group  of  previously 
recorded  pictures  will  prove 
indispensable  during  those 
awkward  first  QSO  times. 

Finally,  I  suggest  you 
begin  your  SSTV  fun 
casually.  Don't  try  to  set  the 
world  on  fire  overnighL  Ama* 
teurs  who  come  on  strong 
with  new  modes  lend  to  burn 
out  quickly,  while  the 
smooth  pacers  last 


Conclusion 

The  challenging  world  of 
SSTV  is  a  constantly  chang- 
ing and  progressive  field. 
Recent  advancements  include 
motion  SSTV,  color  SSTV, 
3-D,  computer  processed 
pictures,  and  much  more.  If 
you're  the  type  of  person 
who  enjoys  staying  on  top  of 
innovations  and  being  a  pace- 
setter,  Tm  sure  you II  find  the 
world  of  SSTV  a  true  haven, 

SSTV  activity  can  be 
found  daily  on  3845,  7170, 
14230,  21340,  and  28680 
kHz,  with  14230  and  3845 
kHz  being  the  most  popular- 
Co  nsider  this  a  persona) 
invitation  to  join  our  gang. 
We'll  look  forward  to  seeing 
you,  ■ 
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had  passed  on. 


Build  This  Excitingly 


Simple  Receiver 


Ray  Megirian  K4DHC 
606  SE  6th  Avenue 
Deerfield  Beach   FL  33441 


YOU  may  or  may  not  be 
familiar  with  the 
various  versions  of  minia- 
turized communications  re- 
ceivers Tve  presented  over  the 
past  6  years  as  part  of  my 
Minicom  series.  Although  Vm 
up  to  an  MK  VI  version  at 
this  writing,  circumstances 
have  arisen  which  prompted  a 
decision  to  revisit  the  MK  IIL 

The  Original  MK  til 

The  'original  MK  III 
Minicom*  was  an  electroni- 
cal fy  tuned  80  meter  receiver 
designed  around  the  Motorola 
MVAMl  triple  varactor.  This 
solid  state  device  took  the 
place  of  the  normal  3-gang 
variable  capacitor  used  to 
tune  the  rf,  mixer,  and  vfo 
tank  circuits.  At  $13.50  for 
the  MVAMl  ^  I  considered  the 


receiver  to  be  more  of  a 
no^/elty  than  anything  else.  I 
included  it  in  my  article 
merely  to  show  existing  possi- 
bilities  to  further  shrink 
receiver  size,  never  dreaming 
of  the  kind  of  interest  it 
would  arouse. 

As  has  been  said  about 
most  living  things,  they  start 
to  die  the  moment  they're 
born.  The  MK  111  may  not 
have  been  a  living  thing,  but 
it  sure  died  in  a  hurry.  While 
the  article  was  awaiting 
publicationi  Motorola  ceased 
production  of  the  MVAMl. 
Although  the  MK  III  was 
only  one  of  several  ideas 
covered  in  the  original  article, 
almost  everyone  who  wrote 
to  me  was  interested  solely  in 
duplicating  the  MK  111  and 
nothing  else.  The  question  of 
whether  or  not  they'd  have 
gone  ahead  after  learning 
what  it  would  cost  became 
academic  at  that  point,  and 
all  I  could  do  was  pass  along 
the  bad  news  and  watch  the 


tears* 

New  Hope 

After  the  demise  of  the 
MVAMl  J  Motorola  intro- 
duced the  MVAMl  15  single 
varactof  diode.  It,  too,  was 
designed  for  electronic  tuning 
of  AM  radios  and  had  a  high 
capacitance  ratio  along  with  a 
Q  of  1 50  or  better.  To  make 
it  even  more  worthwhile,  3  of 
the  new  diodes  would  cost 
only  about  a  third  the  price 
of  the  old  MVAML  With  all 
this  going  for  it,  it  was  time 
to  bring  the  MK  III  back  to 
life.  In  short  order,  I  obtained 
some  MVAM115S  and  got  to 
work. 

The  results  were  all  I  could 
have  hoped  for  during  the 
breadboard  experiments,  and, 
as  soon  as  all  the  variables 
had  been  optimized,  a  PC  was 
laid  out  and  a  finished  re- 
ceiver built  Surprisingtyp  it 
worked  right  off,  and  all  I 
could  assume  was  that 
Murphy    was  on  vacation  or 


Why  Diode  Tuning? 

Besides     a     considerable 

saving  in  bulk,  electronic 
tuning  raises  some  other 
interesting   possibilities.   The 

tuning  pot  is  connected  by 
wire  to  the  receiver  assembly 
and  thus  allows  remote 
tuning,  if  desired-  The  PC 
portion  of  a  receiver  can  be 
tucked  away  in  a  corner  of 
the  cabinet,  while  the  tuning 
pot  can  be  panel  mounted 
without  the  worry  of 
mechanical  linkage  to  turn 
the  shaft  of  a  variable 
capacitor.  Preset  voltages  can 
be  switch  selected  for  often 
used  frequencies.  A  second 
pot  controlling  a  fraction  of  a 
volt  can  have  its  output 
summed  with  the  main  tuning 
voltage  to  allow  band- 
spreading  over  very  small 
portions  of  the  dial  In  the 
modern  vernacular,  this  is 
known  as  'incremental 
tuning."  Other  ideas,  such  as 
being  able  to  reverse  the  voit- 
age  so  as  to  reverse  the  direc- 
tion of  tunings  come  to  mind 
when  we  are  faced  with  this 
problem  in  connection  with 
converters.  You  may  think  of 
more  as  you  get  involved  with 
this  method  of  tuning. 

Circuit  Description 

Overall,  the  new  MK  III 
seems  to  work  better  than  the 
original  did.  Although  no 
diode  selection  was  made, 
tracking  seems  to  be  as  good 
as  that  using  a  conventional 
3-gang  variable  capacitor.  Dif- 
ferent sets  of  diodes  picked  at 
random  were  used  in  the 
breadboard  and  the  finished 
PC  board  with  equal  results* 

A  few  minor  changes  were 
made  in  the  updated  version 
of  the  receiver-  A  Motorola 
MFE521  transistor  is  used  in 
the  rf  stage  in  place  of  the 
40841.  A  723  I C  regulator  is 
also  new,  replacing  the 
MFC6030  formerly  used.  A 
couple  of  resistors  have  also 
beeri  added  to  enhance 
matching  to  the  Murata  filters 
lised  for  i-f  setectivily.  Every- 
thing else  is  the  same  as  the 
ortginaL 

With  the  values  shown^  the 
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Fig.  h  Complete  receiyer  schematic,  A  if  resistors  are  %  Watt,  5%  AH  polarized  capacitors  are  dipped  tantalum.  All  SM  capacitors 
are  sillier  mica.  Remaining  capacitors  are  low- voltage  discs.  Whole  numbers  are  pF  unless  marked  otherwise,  Decimaf  values  are  in 
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tuning  range  of  3.5  to  4,0 
MHz  is  covered  in  ISO 
degrees  of  rotation  of  the 
tuning  pot  shafL  This  makes 
it  easy  to  use  conventional 
dials. 

Because  the  tuning  voltage 
must  be  very  stable,  a  voltage 
regulator  is  used  in  place  of  a 
zener  diode,  A  3- volt  input- 
to- output  differential  is 
required  by  the  regulator,  so, 
with  7  volts  out,  the  input 
must  be  kept  above  10  volts. 
With  a  723,  the  minimum 
output  with  the  configuration 
shown  is  about  7  volts, 
which,  fortunately,  is  ade- 
quate for  our  needs.  The 
regulator  also  powers  the  vfo. 

Construction 

There  are  3  coils  or  trans- 
formers to  wind  and  one  i-f 
transformer  to  be  modified 
before  construction  begins.  If 
you've    read    other   Mini  com 


articles,  you  know  I  use  stan- 
dard a/S^-square  455  kHz 
transistor  i-f  transformers  for 
a  lot  of  my  construction 
work.  In  this  case,  Tl  and  T2 
are  wound  on  stripped-down 
i-f  transformers  using  salvaged 
wire.  Refer  to  Fig.  3  for 
winding  instructions.  The  vfo 
tank  coil  is  pie-wound  on  a 
slug- tuned  form.  The  bfo 
tank  consists  of  a  standard 
transistor  i-f  transformer 
whose  secondary  has  been 
modified  to  one  turn.  This 
can  be  accomplished  by 
gently  breaking  the  secondary 
leads  right  close  to  the  core 
with  tweezers  and  unsolder- 
ing the  remaining  wire  at  each 
pin.  Wind  a  new  one^turn  link 
over  the  existing  windings, 
and  solder  the  ends  to  the 
same  pins  used  by  the  original 
winding* 

Since     it    was    all     being 
redone,    I    thought  Td   make 


this  version  smaller  by 
mounting  the  resistors  and 
diodes  hairpin  fashion.  The 
resulting  layout  is  ZT"  wide 
by  3.9"  long,  almost  a  half 
inch  narrower  than  the  old 
receiver. 

All  resistors  are  !4-Watt, 
S%  units  with  one  lead  bent 
around  a  full  180  degrees  so 
that  they  can  be  mounted 
vertically  in  closely  spaced 
holes.  Diodes  are  mounted 
similarly.  All  polarized 
capacitors  are  dipped 
tantalum.  All  other  capacitors 
are  low-voltage  discs,  except 
where  silver  micas  are  indi- 
cated 

The  two  5-30  pF  trimmers 
are  very  small  5  mm  types. 
These,  as  well  as  some  of  the 
other  parts,  may  give  you 
trouble  when  searching  for 
sources.  If  you  send  me  an 
SASE  and  a  list  of  your 
needs,  Til  let  you  know  what 


spares   I  have  and  what  they 

COSL 

After  all  parts  have  been 
mounted,  you'll  have  quite  a 
few  empty  holes  left  over. 
These  are  meant  for  con- 
necting leads  to  external 
controls  and  for  dc  power. 
The  PC  layout  shows  where 
everything  goes*  Some  holes 
will  not  necessarily  be  used, 
such  as  all  grounds  located 
around  the  copper  border. 
These  are  for  convenience 
and  not  specifically  assigned. 
You  will  also  find  spare  pads 
for  +12  volts  and  +7  volts 
regulated. 

Testing  and  Operation 

With  a  12-volt  supply,  the 
receiver  should  draw  between 
50  and  60  m  A  with  no  signal. 
A  meter  in  series  with  the 
power  lead  or  a  metered 
supply  can  be  used  for  the 
initial  smoke  test  in  order  to 
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case  is  towards  the  20  pF  coupling  capacitors. 


determine  that  there  are  no 
shorts  or  faulty  parts.  If  drain 
is  normal,  the  following  pro- 
cedure  should  have  you  re- 
ceiving signals  in  15  minutes 
or  so. 

Using  a  voltmeter,  adjust 
the  trimmer  resistor  for  an 
output  of  7  volts  from  the 
regulator.  Make  sure  the  regu- 
lator is  working  by  varying 
the  voltage  from  the  power 
supply  up  to  14  volts  and 
down  to  9  volts.  You  should 


lose  regulation   at  about  10 
volts* 

Next,  turn  the  rf  and  af 
gain  controls  to  maximum 
and  the  bfo  to  mid  position. 
Slowly  run  the  slug  in  the  bfo 
transformer  out  towards  the 
top  of  the  can.  When  you  hit 
455  kHz,  you'll  hear  a  rush- 
ing noise  with  two  peaks  and 
a  null  in  between  as  the  core 
is  rotated.  Set  the  slug  to  the 
null  point  which  Is  zero  beat 
Make   sure   turning   the  bfo 
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Fig.  3.  T1  and  T2  are  wound  on  stripped  455  kHz  transistor  /-f 
transformers  using  salvaged  wire.  The  vfo  tank  coil  is  pie- 
woutjd  with  7/44  litz  wire  on  a  Gowgnda  series  7  coif  form 
with  carbonyl  £  core.  The  J -turn  link  fs  wound  over  the  pie. 


tuning  control  varies  the  fre- 
quency on  both  sides  of  zero 
beat. 

The  remaining  alignment 
steps  should  be  done  with  the 
ISO^degree  operating  range  of 
the  tuning  pot  centered  so 
that  the  excess  travel  is 
equally  divided  at  both  ends. 
Some  sort  of  vernier  drive  is  a 
necessity,  and  a  scale  should 
be  mated  with  the  drive  so 
calibration  points  can  be 
marked  off. 

Set  the  tuning  pot  to  the 
low  end  starting  point  and 
check  the  vfo  frequency.  It 
should   be  at  approximately 

3.0  MHz,  I  use  my  scope,  but 

a  counter  can  be  used.  If  you 
have  no  convenient  way  of 
reading  this  frequency,  use 
brute  force.  Feed  in  a  hefty 
signal  at  3,5  MHz  and  rotate 
the  slug  in  the  vfo  tank  coil 
until  you  pick  up  the  signal. 
The  gain  controls  should  still 


be  at  maximum  and  the  vfo 
at  zero  beat.  Adjust  the  slugs 
in  Tl  and  T2  for  maximum 
response.  At  this  point,  you 
can  turn  down  the  af  gain  to 
a  comfortable  level  and 
reduce  the  rf  signal  to  prevent 
overloading  of  the  receiver 
front  end. 

Once  the  low  end  has  been 
set,  run  the  signal  generator 
up  to  4.0  MHz,  and  rotate  the 
tuning  pot  up  towards  the 
high  end  until  you  find  the 
signal.  The  two  ceramic  trim- 
mers across  Tl  and  T2  should 
be  peaked  with  the  generator 
level  set  at  a  low  level.  Repeal 
these  steps  several  times  until 
good  tracking  is  achieved. 

Finally,  mark  off  inter- 
mediate frequencies  on  your 
dial  with  whatever  spacing 
you  desire* 

Conclusion 

Using  the  LM373  in  cir- 
cuits such  as  this  aids  in 
miniaturization,  but  it  leaves 
on^  major  drawback.  The  age 
system  internal  to  the  LM373 
is  not  compatible  with  the 
rest  of  the  receiver.  I  have,  on 
occasion,  added  supplemen- 
tary age  circuitry  to  receivers 
using  the  LM373,  but,  in 
those  cases,  space  was  not  a 
problem.  The  only  alternative 
is  a  manual  rf  gain  control,  as 
was  used  here. 

Although  the  MK  111 
makes  a  dandy  little  80  meter 
receiver  all  by  itself,  it  is  also 
an  excellent  tunable  i*f 
system  for  a  multiband  con- 
verter. 1  used  the  converter 
(since  revised)  shown  in  the 
MK  IV^  receiver  article  in 
conjunction  with  this  tuner 
and  achieved  5-band  opera- 
tion in  a  very  small  package. 

The  diode  tuning  was  also 
applied  to  a  more  elaborate 
receiver  similar  to  the  MK  IV 
and  resulted  in  more  features 
per  cubic  inch  than  any 
Minicom  to  date.  Who  knows^ 
perhaps  the  variable  capaci- 
tor's days  are  numbered.  ■ 
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Can  Hams 
Counter  Police  Radar? 


electronic  warfare:  another  step 


There  is  a  growing  inter- 
est among  amateur  radio 
operators  in  the  development 
of  a  simple  and  inexpensive 
method  lo  jam  or  otherwise 
defeat  police  radar  units.  This 


article  is  written  to  discuss 
the  various  methods  I  iiave 
used  and  to  offer  some  sug- 
gestions for  future  work* 

Electronic     warfare    is    a 
highly-developed     military 


science,  the  purpose  of  which 
is  to  render  useless  the  elec- 
tronic sensor  and  communica- 
tions equipment  of  the 
enemy.  This  article  will  be 
limited  to  the  narrow  realm 


Note:  Don't  lei  that  complex  synthesizer  fake  you  out.  All  you  need  1%  a  common  audio  osciKator;  not  a 
[aboratory  gafierator  like  Fig,  2.  73  takes  no  stand  in  the  developing  warfare  between  police  radar  arid  hams 
inierested  in  countermeasur^.  The  more  we  read  about  it^  the  more  convinced  we  are  that  police  radar 
should  be  outlawed  as  an  Invasion  of  person  by  possibly  damaging  microwavf  radiation.  —  Ed, 


of     CW     Doppter     radar 
jamming. 

The  best  place  to  start  is 
to  obtain  an  accurate  descrip- 
tion of  the  hostile  unit>  the 
police  radar.  A  block  diagram 
of  typical  police  radar  is 
shown  in  Fig.  1.  The  radar 
consists  of  an  unmodulated 
CW  source,  either  a  klystron 
or  a  solid  state  Gunn  or 
Impart  oscillator,  a  duplexer 
to  isolate  the  transmiiter  and 
receiver,  a  common  antenna, 
a  detccior*mixer,  and  an 
au  dio-frequency  meter. 
Typical  transmitter  output 
power  is  In  the  neighborhood 
of  10  to  100  milliwatts.  The 
transmitter  frequency  is 
10,525  MHz,  very  close  to 
the  10,000  to  10,500  MHz 
amateur  band.  Typical  an- 
tenna g3in  is  between  10  and 
20  dB, 

fn  operation,  radiation 
from  the  oscillator  passes 
through  the  duplexer  to  the 
antenna,  where  it  is  radiated 
in  a  narrow  beam.  Energy 
striking  cars  is  Doppler- 
shifted  by  an  amount  propor- 
tionate to  the  car's  velocity* 
The  reflected  energy  is  picked 
up  by  the  antenna  and  fed  to 
the  detector-mixer-  Some  of 
the  transmitter  output  is 
mixed  with  the  reflected 
signa!.  The  detector-mixer, 
usually  a  simple  point-coniact 
diode  of  the  1 N23  series  or  a 
hot  carrier  diode  in  the  newer 
units,  detects  the  difference 
frequency,  which  is  measured 
by  the  audio-frequency  meter 
and  displayed  as  mph  on  a 
meter  or  LED  display. 

An  audio-frequency  meter 
is  used  because  the  Doppler 
shift  is  approximately  31,4 
Hz  per  mite  per  hour  velocity, 
or  a  speed  of  100  mph  pro- 
duces a  Doppler  shift  of  3140 
Hz. 

Methods  of  Deception 

?.  CW  Jamming 

This  is  the  first  method 
amateurs  consider,  but  it  is 
actually  one  of  the  least  ef- 
fective and  most  expensive. 
To  use  this  method  requires 
operation  outside  the  ama- 
teur  band.  It  also  would  be 
necessary   to  use  a  scanning 
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receiver,  i.e.,  a  spectrum 
analyzer,  and  a  voltage-con- 
trolled jammer  oscillator.  The 
receiver  is  needed  to  lock 
onto  the  exact  radar  fre- 
quency, because  the  radar 
transmitter  is  not  of  crystal 
stability.  Then  the  jammer 
must  be  offcet  from  the 
radar's  frequency  by  an 
amount  equal  to  the  desired 
false  Doppler  shift.  Again, 
this  method  is  expensive  and 
requires  operation  outside  the 
amateur  band, 

Z  Noise  Jamming 

Noise  jamming  is  a  tech- 
nique pioneered  for  use 
against  radars  in  the  1940s 
and  is  still  effective  today, 
but  it's  not  for  amateurs  who 
wish  to  retain  their  licenses* 
Noise  jamming  consists  of 
modulating  a  transmitter  with 
broadband  noise.  The  band* 
width  of  the  noise  spectrum 
is  made  large  enough  to  cover 
the  operating  band  of  the 
hostile  radar.  Covering  the 
police  radar  band  would  re- 
quire a  nofse  bandwidth  of  10 
MHz.  The  radar*s  receiver  has 
a  bandwidth  of  only  10  kHz. 
The  result  is  thati  by  having 
to  spread  the  jamming  energy 
over  ten  megahertz  of  which 
only  ten  kitohertz  is  effective, 
only  one- thousandth  of  the 
jammer  power  is  being  used* 
Also,  this  method  requires 
operalion  outside  the  a  ma- 
teur  band. 

3.  Baseband  jamming 

This  method  is  the  least 
expensive  and  most  reliabfe 
method  that  I  have  tried-  The 
method  is  simple  and  does 
not  require  operation  outside 
the  amateur  band,  tt  involves 
transmitting  a  tone-modu- 
lated carrier  within  the  ama- 
teur band.  Since  police  radars 
have  an  untuned  front  end, 
the  detector-mixer  will  act  as 
a  detector  for  frequencies 
outside  the  police  radar  band. 
If  the  jammer  transmitter, 
operating  inside  the  3  cm 
amateur  band,  is  amplitude- 
modulated  by,  say,  3140  Hz, 
the  detector-mixer  will  detect 
the  3140  Hz  tone  and  display 
a  speed  of  100  mph-  Hence, 
the  radar  can  be  deceived  into 


reading  any  desired  speed  by 
merely  modulating  an  oscil- 
lator by  a  tone  corresponding 
to  the  equivalent  Doppler 
shift  for  that  speed.  I  have 
been  able  to  deceive  radar 
units  as  far  away  as  one  mile 
using  this  scheme  with  a 
15-milliwatt  Gunn  oscillator 
and  a  15  dB  gain  horn  an- 
tenna. The  schematic  of  the 
unit  is  included  in  Figs.  2  and 
3.  Fig,  2  shows  the  phase 
locked  synthesizer  used  to 
generate  equivalent  speeds  of 
1  to  99  mph  with  thumb- 
wheel switches.  The  design  Is 
a  hybrid  of  CMOS  and  TTL 
logic  because  the  parts  were 
on  hand*  The  design  is  not 
optimum,  but  it  does  work. 
Fig.  3  shows  the  modulator 
which  switches  the  Gunn 
diode  oscillator  on  and  off. 
The    photographs    show    the 


ANTENNA 


DUfLEXER 


OSCILLATOR 


MlXEft 

DETECTOR 


AU0IO 

FftEQUthCY 
qOUNTEW 


RECOflDER 


Fig,  L  Simplified  block  diagram  of  police  radar. 


car  used  for  the  tests. 
4,  Passive  Jamming 

This  area  is  most 
interesting  in  that  no  trans- 
mitter is  used.  In  baseband 
jamming,  the  deception  is 
accomplished  by  transmitting 
a  tone- modulated  carrier 
whose  modulation  frequency 
corresponds  with  the  desired 
Doppler  frequency.  In  passive 
jamming,   It   is   the  reflected 


radar  signal  which  is  mod- 
ulated to  produce  the  decep- 
tion. This  is  accomplished  by 
varying  the  apparent  size  or 
radar  cross  section  of  your 
car.  Using  an  inflatable  car 
and  varying  the  air  pressure 
would  work,  but  a  simpler 
technique  is  to  use  an  an- 
tenna with  a  varying  impe- 
dance load.  A  test  unit  was 
constructed  with  a  small  horn 
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Fig.  2.  Phase  locked  synthesiser. 


81 


PR  014 
SYNTHESIZER 


«  « 14  V 


MEP-ai 


m 


,01 


oufpirr 

TO  6UNN 

oaciLmrsn 


rff 


•OEJPClrDS    OtI    G^fMN    |>1Qi(IE    Of>£l?ATM«j 


/%.  J.  Gunn  diode  moduiator. 


antenna^  pin  diode  switch, 
and  dummy  load*  The  switch 
is  used  to  alternately  termi- 
nate the  antenna  with  the 
matched  dummy  toad  or  a 
dead  short.  The  net  effect  is 
an  amplitude^modulated 
reflected  wave  that  is  capable 
of  deceiving  the  police  radar 
at  ranges  of  only  20  yards* 
However,  the  addition  of 
larger  and  more  advanced 
antenna  designs  is  expected 
to  increase  this  range  signifr- 
cantly. 

Conclusion 

Baseband  jamming  is  the 
most  effective  and  economic 
method  for  deceiving  police 
radars.  The  circuitry  is  within 


amateur  capabilities*  A  listing 
of  suggested  literature  is  in- 
cluded and  is  recommended 
for  potential  designers.  This 
article  has  been  limited  in 
scope  and  theory  with  ^the 
intent  that  interested  ama- 
teurs will  be  able  to  build 
workable  equipment  using 
these  simple  guidelines.  This 
article  does  not  cover  the  full 
legal  problems,  and^  for  that 
reason,  it  would  be 
interesting  to  h^r  from 
lawyer  amateurs.  ■ 
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2-iV|eter  FM  Mobile . . . 


Midland's  Model  13-510  Gives  FuU  2-Meter  Band  Coverage 
with  800  Discrete  Channels,  L.E.D.  Readout,  2 5- Watt  Power 

Midland's  2~meter  mobile  has  been  designed  around  a  precision  RLL  tuner  that 
delivers  400  frequencies  in  10  KHz  steps  from  144,00  to  14S*00  MHz»  with  a  5  KHz 
shift-up  giving  400  more.  In  addition,  for  repeater  operation^  4  ciystal  controlled 
offsets  are  available  with  ±600  Hz  supplied. 

The  dual  conversion  receiver  has  a  multiple  FET  front  end  with  helical  resonator, 
monolithic  and  crystal  filters  in  the  IF  stages.  The  transmitter,  rated  for  25''watt  full 
power^  is  switchable  to  1-watt. 

Fuliy  nnodular  construction  includes  automatic  SWR  and  polarity  protection,  inter- 
nal DC  filtenng  and  electronic  switching.  And  there  are  connectors  for  optional  tone 
burst  and  discriminator  meter,  as  well  as  external  speaker 

It's  mgged  in  its  tough  metal  cabinet.  Its  reliable  with  extensive  use  of  inlegraled 
circuits  in  its  alt  solid  state  design.  High  performance  mobile  microphone,  latch-on 
mobile  bracket  and  desk  stand  are  included.  All  you  need  to  do  is  add  an  antenna 
like  Midland's  Model  18-940  trunk  mount  or  Mode!  18-941  magnet  mount  hook  up 
13.8-volt  negative  ground  DC  power,  and  get  on  the  air  with  Midland* 
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Why  Not  Go  First  Class? 

-FM,  RTTY,  ID,  PL,  TT,  etc.! 


David  J.  Brown  W9CGI 
RR5,  Box  39 
Nohhsville  IN  46060 


If  you  have  ever  gotten  the 
_  daylights  knocked  out  of 
you^  blown  up  a  touch- 
ton  e''"^  pad  with  the  micro- 
phone dc  on  the  mike-high 
line  of  a  Motorola  trans- 
mitter, been  strangled  on  the 
30-odd  leads  between  the  FM 
and  your  Teletype®,  or,  like 
me,  all  the  above  —  read  on. 
If  you  would  just  like  to  have 
the  ultimate  in  pleasure  in 
FM  (all  types)  and  RTTY 
operation,  this  article  should 
appeal  to  you.  It  brings  to- 
gether all  the  audio  lines  and 
PTT  circuits  under  one  roof 
(chassis),  where  it  becomes 
not  only  a  joy  to  maHiige  and 
work  on,  but  also,  more  im- 
portantly,  a  pleasure  to 
operate. 

Since  the  principle  RTTY 
activity  hereabouts  is  on  FM 


at  146,40  MHz,  it  became  a 
natural  to  couple  ail  the 
audio  and  control  circuits  of 
the  RTTY  and  FM  into  one 
box  and  include  all  the  tone 
control  gear  I  have,  to  boot 
With  these  ideas  in  mind,  the 
ESP  unit  was  begun.  You*  11 
see  why  the  ESP  title  really 
fits  if  you  build  one,  as  youll 
begin  to  think  the  little  box  is 
reading  your  mind.  The  unit 
includes: 

L  Audio  input  controls  for: 
a-     Hand     microphone 
(local)  on  FM  rack  (voice); 

b.  Handset  (telephone)  on 
console  desk  (voice); 

c.  Auxiliary  audio  input 
(repeat  or  tape}  (voice); 

d.  Tone  control  (burst, 
continuous^  dial  pulse) 
(tone); 

e.  Touch  tone  control  (TT 
pads)  (tone); 

f.  Teletype  tones  (mark- 
space-shift  ID)  (tone); 

g.  Automatic  IDer  for 
voice  or  TTY  (tone); 


h.  CW  tone  on  voice  and 
mark  shift  on  TTY. 

2.  Keying  control  automati- 
cally tied  to  modes  of  1 . 

3.  Indicators  to  tell  what  is 
or  is  not  happening  and 
enough  controls  to  balance 
audio  levels  on  all  inputs. 

The  circuit  schematic  is 
pretty  straightforward  in  the 
area  of  the  relay  controls  and 
the  relays  themselves*  They 
merely  switch  the  keying  line 
to  ground,  with  the  top  set 
shown,  and  place  audio  into  a 
common  audio  microphone 
input  audio  line  through  the 
bottom  set  It  is  the  control 
of  these  relays  and  the  tones, 
voice,  etc.,  that  is  the  heart  of 
this  equipment  I  will  try  to 
show  here  what  goes  on  by 
taking  one  function  or  mode 
at  a  lime,  working  from  the 
left  of  Fig,  1,  the  voice 
circuits,  through  the  right  of 
Fig,  2,  the  tone  circuits. 

Beginning  with  the  left  of 
Fig.  1,  1  wanted  a  means  of 
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Fig.  I.  Voice  unit 


playing  back  audio  tape 
recordings  of  earlier  events 
over  the  FM.  Primarily,  this 
happened  when  I  went  to  a 
TVT-type  RTTY  arrangement 
from  my  older  and  noisy 
Model  19.  My  only  way  to 
store  information  became 
audio  tape,  replacing  the  old 
5-level  paper  tape.  The  audio 
output  of  tape  recorders  is 
about  4  to  8  Ohms,  so  I 
included  a  small  4/8-Ohm 
winding  to  600-Ohm  winding 
audio  transformer.  This 
allov/s  any  low-impedance 
output  (speaker)  to  be  played 
into  the  FM  transmitter.  This 
later  led  to  the  use  of  another 
radio  output  into  the  trans- 
former and  on  into  the  FM 
transmitter  input  (repeater). 
Since  all  my  Motorola  re- 
ceivers are  on  the  upstairs 
back- porch  and  my  shack  is 
in  the  basement,  I  had  long 
before  added  COR  relays  to 
the  6  m,  2m,  and  %m  re- 
ceivers. That  way  f  could 
detect  activity  on  one  band 
while  listening  to  another 
band  by  lighting  lights  on  a 
5- button* type  office  phone  I 
use  as  a  control  head. 

Pushing  one  of  the  push- 
button  lights  chooses  which 
transmitter/receiver  is  in  use 
and  has  microphone/speaker 
hooked  to  it.  The  red  button 
is  used  for  a  transmit  button. 
It  was  easy  to  route  the  COR 
contacts  into  this  new 
system  as  well,  and  have  the 
facility  of  an  emergency 
repeater  for  our  storm  season 
around  here* 

Next  is  the  normal  hand- 
microphone  circuit,  which  is 
iust  like  control  head  use 
except  for  the  pot  for  level 
control-  If  you  have  a  micro- 
phone or  handset  that  just 
makes  it  for  level,  set  the 
modulation  pot  in  the  trans- 
mitter  up  in  the  transmitter 
for  proper  deviation  with  the 
remote  (mike  location)  pot 
set  at  50%  to  75%.  This  will 
leave  you  range  on  all  the 
circuits  at  the  ESP  unit.  The 
audio  and  PTT  button  are 
merely  routed  through  the 
microphone  relay  to  allow 
other  audios  into  the  same 
line.  The  PTT  button  on  the 
microphone    now    keys    the 
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relay  rather    than    the  tranSr 
fnitter  directly. 

The  handset  needs  little 
more  explanation  than  the 
hand  microphone.  It  is  just  a 
second  microphone  in  a  tele* 
phone  style  handset  and  is 
used  at  the  main  radio  con- 
sole/desk. 

This  completes  the  voice 
circuits  —  very  simple  —  and 
takes  us  to  Fig.  2  —  not  so 
simple.  Skip  over  the  circuit 
marked  TEC  for  a  minute,  as 
it  has  rather  broad  implica- 
tions over  several  of  the  tone 
circuits.  Follow  the  key  line 
to  the  right  where  diodes  Dl^ 
D5,  and  D6  are  located,  Dl 
allows  any  of  the  voice 
circuits  to  close  the  key  line 
regardless  of  the  tone  relays 
in  or  out  (total  voice  con- 
trol), but  not  the  reverse. 
You  can  talk  over  or  with  any 
of  the  tones  you  care  to,  D5 
keys  the  tone  relay  on  when- 
ever a  voice  circuit  line  closes 
the  key  line  to  ground  (i.e., 
each  time  the  microphone  is 
keyed).    D6    feeds    the   tone 


function  switch,  S2,  center 
arm.  For  a  continuous  tone 
always  on  while  the  micro- 
phone is  keyed,  the  switch  is 

put  in  C/T  for  continuous 
tone  (i.e»,  subaudible  tone 
used  on  tone  access  re- 
peaters).  For  a  burst  tone 
(whistle^up  repeaters,  etc.), 
S2  is  put  in  B/T  for  burst 
tone,  I  used  a  tone  generator 
described  by  WB5BAF,  and 
he  states  a  burst  tone  of 
about  0.4  seconds  for  the 
values  given  in  the  base  of  the 
transistor  (10k,  35  uF).  Set 
the  10k  pots  for  the  fre- 
quencies Fl  to  F5  desired.  A 
total  resistance  in  the  range 
and  one  frequency  pot  for 
1800  Hz  is  28k  Ohms,  or  20k 

Ohms  for  2400  Hz.  That  will 
get    you    started    The    lone 

oscillator  is  used  for  all  the 

single- tone     functions.     The 

dial    (telephone    type)    keys 

this  oscillator  on  via  D7  for 

the    relay    and    D8    for    the 

oscillator.    Use  the  close-and- 

hold  set  of  contacts  when  the 

dial   is  rotated  to  stop.  The 


pulse  set  of  contacts  shorts  to 
ground  the  audio  output 
from  the  oscillator,  except 
when  X  number  of  pulses 
(chosen  by  the  number  you 
dial)  allows  the  oscillator 
output  through  by  opening  x 
times.  That  takes  care  of 
three  of  the  single- tone  func- 
tions. 

The  fourth  singje-lone 
function  is  a  bit  more 
complex  in  routing,  but  not 
in  use.  Have  you  ever  gone 
too  many  minutes  between 
IDs  during  a  particularly 
interesling  conversation?  It  is 
easy  to  do  and  could  get  hard 
to  explain  to  the  FCC  Why 
chance  it?  With  S2  in  the  ID 
position,  every  time  the  voice 
circuits  are  keyed,  aground  is 
placed  on  the  center  wiper 
arm  of  52,  as  explained 
above,  via  D6,  Continue  on 
through  Dll  to  the  start 
input  of  the  ID  block.  Before 
you  go  to  Fig,  3  and  the  ID 
unit,  note  D12  on  this  same 
start  line*  For  future  refer- 
encCp  it  performs  Dl  1  's  func- 


tion when  a  ground  is  applied 
from  the  RTTY  console. 

Going  now  to  Fig,  3,  the 
right-hand  block  is  an  un- 
modified TTL  K20AW  re- 
peater ID  board  from  73 
Magazine^  February,  1973. 
This  IDer  has  worked  so  well 
for  me  in  other  applications 
that  I  used  it  here.  It  requires 
a  positive  pulse  to  start  it  and 
gives  out  a  high-to-low  TTL 
keying  pulse  train  (K)  and  a 
low-to-high  TTL  hold  com- 
mand to  keep  the  Uansmilter 
on  for  the  full  call  even  if  you 
let  up  on  the  mike  button. 
This  combination  of  con- 
trolling signals  is  not  quite 
enough  to  run  die  ESP  unit, 
thus  the  W9CG}  control  unit 
on  the  left  and  center  of  Fig. 
3. 

Entering  the  left  side  of 
the  control  board  at  the 
•'start''  pin,  we'll  do  the  easy 
command  firsL  The  push- 
button allows  testing  the  call 
loaded  in  the  ID  board  and 
the  code  speed  over  the  audio 
monitor,    without   keying  up 
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the  transmitter  (Dl  1  and  D1 2 
prevent  key-up).  The  other 
two  inputs  are  Dll  and  D12 
mentioned  earlier.  The 
ground  command  causes  a 
negative  pulse  at  ICl,  pin  2 
(555  timer)  and  triggers  its 
output  pin  3  high.  This  high 
is  present  for  2,5  seconds  to 
9.2  minutes,  depending  on 
where  you  set  Rl  (short  time 
to  check  operation  and  up  to 
9.2  minutes  for  your  every- 
lO-minute  ID).  The  high  keys 
on  Ql  cause  a  negative  pulse 
at  pin  2  of  IC2.  There  is  then 
a  positive-going  putseat  pin  3 
of  IC2  to  send  to  the  start 
input  of  the  K20AW  ID 
board.  If  the  microphone  is 
released  during  this  period  set 
by  Rl  and  pressed  again  in 
that  period,  I  CI  stays  irl^ 
gered  and  docs  not  retrigger 
!C2.  Thus,  you  only  ID  at  the 


Fig,  3.  (D  unit 

beginning  of  the  first  trans- 
mission and  not  every  time 
you  key  during  the  Rl 
chosen  period  The  next  time 
you  key  after  the  timer  ICl 
has  reset  will  ID  you  apin, 
and  all  is  well.  A  fact  to 
mention  here  is  that  only 
your  station  is  IDed,  and  that 
is  all  the  law  requires  — 
double  IDs  are  unnecessary 
and  a  time  waste  (especially 
on  repeaters)*  Let  the  other 
guy  ID  himself  as  required  — 
your  IDer  will  remind  him. 
Bear  in  mind,  1  am  not  for 
regulation  requiring  auto  ID 
in  the  ham  bands  -  we  police 
ourselves  rather  well  This  is 
just  a  handy  device  to  keep 
you  legal  and  ease  your  oper- 
ating especially  on  RTTY. 

Once  the  ID  has  been 
triggered  into  operation  by 
IC2    {also    a   555    timer)^   it 
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Fig.  4,  Power  supply. 


takes  over  control  as  follows. 
IC4  of  the  ID  board  places  a 
TTL  high  hold  output  com* 
mand  on  the  hold  input  of 
the  control  board  (HI),  This 
is  fed  to  03  of  the  control 
board,  where  it  is  inverted 
into  a  ground  command.  It 
then  goes  back  to  the  main 
ESP  unit,  Fig.  2,  via  the  HO 
pin  to  the  center  arm  of  S2b. 
In  the  ID  mode,  it  is  used  to 
hold  in  the  tone  relay  via  D7 
and  the  tone  oscillator  via 
08.  In  the  TTY  mode,  it  goes 
to  the  TTY  control  board, 
which  will  be  discussed  under 
RTTY. 

Keying  of  the  tone  on  ID 
function  is  accomplished  by 
using  the  low-going  pulses 
from  ICl,  pin  8  of  the  ID 
board  to  turn  off  02.  When 
on,  Q2  shorts  out  the  tone 
output  via  CL  CI  line  (tone) 
is  connected  in  Fig.  2  as  the 
key-tone  line  out  of  the  ID 
unit  block.  Q2  has  its  emitter 
returned  to  the  Q3  collector 
rather  than  ground^  to  avoid 
the  audio  line  being  shorted 
out  in  other  functions  than 
ID.  It  goes  through  Dp  to 
protect  the  base-emitter  junc- 
tion whenever  the  collector 
of  03  (hold  line)  goes  back 
up  to  relay  voltage  (+R).  The 


direct  TTL  output,  lo^^^going, 
marked  TTY,  will  be  covered 
later. 

That  covers  all  but  the  off 
position  and  TTY  position  of 
S2  Off  is  obvious  -  no 
single-tone  gear  is  running. 
The  TTY  position  is  merely  a 
way  to  allow  a  separate  use  of 
the  ID  unit  hold  and  keying 
lines  when  in  TTY  operation. 
You  do  not  want  a  pure  CW 
ID  or  the  tone  relay  energized 
in  the  TTY  mode.  Til  say 
more  on  that  when  I  cover 
the  TTY, 

The  next  mode  possible  is 
the  ever-faithful  touch- 
tone  used  by  so  many  control 
functions  these  days.  Of 
course,  I  included  it  for  some 
of  the  EME  control,  but 
one  of  our  local  machines  in 
Indianapolis  (16/76)  has  a 
very  useful  tape  function  that 
is  controlled  by  an  incoming 
TT  70  series  number  (except 
77),  It  explains  the  repeater 
and  its  use,  mentions  other 
area  repeaters,  and  gives  road 
info,  weather  info,  etc., 
depending  on  the  7x  you 
punch.  It's  very  nice  and  very 
handy,  and,  if  the  out-of- 
town  mobile  does  not  have 
touch  tone  in  the  car,  I  can 
key  it  up  for  him.  For  those 
of  you  passing  our  way, 
please  note  audio  (voice) 
must  immediately  precede 
the  7x  touchtones,  and  there 
is  a  45-50  second  pause 
between  requests  while  the 
8- track  tape  rewinds. 

My  pad  is  wired  up  as 
described  in  one  of  the  many 
articles  now  out,  so  1  did  not 
Include  that  here.  The  tones 
from  it  couple  into  the  ESP 
unit  at  the  pins  marked  TT 
tones  on  Fig,  Z  The  ground 
on  any  key  pushed  goes  to 
the  TT  all  on  Fig.  Z  Be  sure 
to  use  one  that  has  a  level 
control  and  is  ac  coupled  out 
to  the  outside  world.  The  pad 
runs  nicely  off  the  +9  V  dc 
regulated  from  the  supply 
(see  Fig.  4). 

Now  we  come  to  the  part 
that  started  the  whole 
project.  If  you  have  ever  run 
RTTY,  you  can  understand 
why.  At  the  right  of  Fig.  2 
are  6  terminals  on  the  back  of 
the  ESP  unit.  My  tone  unit  is 
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included  in  this  ESP  unit  and 
only  requires  control  signals 
from  the  TVT  to  run  it 
Terminals  4  and  5  perform 
this  mark-space  control  from 
the  TVT,  Line  2  is  the  ground 
from  the  TVT  to  control  the 
transmitter.  Pin  1,  of  course, 
gives  the  two  locations  a  com- 
mon ^ound  reference. 

ril   first  discuss  the  TTY 
unit's  tie-in  and   the  reason 
for  its  incfusion  in  the  ESP 
unit  The  input  marked  ID  on 
the    TTY  unit  block   is  the 
hold-ground  from  the  ID  unit 
via  S2b  when  in  TTY  mode. 
In  this   mode,   it  forces  the 
machine    into    a    mark-hold 
tone    output     It    does    not 
defeat   the   keyboard   of  the 
Teletype    in    my    case.    My 
reason  for  this  is  that  I  am 
using  a  TVT  and  a  keyboard 
unit    with    64   characters  of 
FIFO  buffer  memory  which 
will   store   up   to  that  many 
characters  and  hold  them  as 
long    as    the    FIFO    output 
clock  is  disabled.  This  disable 
line  is  the  same  line  as  line  3 
of   the   6   terminals    to   the 
TVT,     It    holds    the     FIFO 
output     clock     off,     thus 
stopping  the  output  of  mark- 
space    commands,     but    stili 
storing  the  information  in  the 
memory.  The  instant  the  hold 
line  goes  high  again  (end  of 
ID),   the    FIFO   unloads  and 
transmits    at     full     machine 
speed  until  it  catches  up  with 
your  typing  again.  Diode  Dt 
is  used  to  get  the  "Here-is" 
key  of  the  keyboard  over  to 
the  tone  and  ID  units  of  the 
ESP  unit  It  keys  the  ID  unit 
just  as  the  control  unit  of  the 
ID  block,  but  it  bypasses  the 
low  minute  timer  for  a  ''Here- 
W*  ID  whenever  you  punch 
the  **Here'is"  key. 

The  key  line  from  the 
control  to  the  TTY  unit  in 
the  TTY  mode,  as  stated 
earlier,  is  a  low-going  TTL 
pulse  train  and  is  used  fn  the 
TTY  unit  to  do  a  small  mark- 
shift  for  ID.  This  is  common 
practice,  but  it  is  usually 
done  with  a  hand  key.  It 
keeps  the  other  guy's  ma- 
chine from  running  **open" 
and  chattering  away  or  print- 
ing garbage  as  does  the  usual 
CWAl,  CW-A2,  or  voice  ID, 
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This  way,  his  machine  still 
sees  a  mark-hold  (or  almost 
mark'hold  when  ID  shifting). 
Here's  a  bit  more  on  the 
TTY  console  wiring  before 
we  cover  the  TTY  unit  itself 
(Fig,  6).  Line  2  is  a  hard 
ground  from  a  transmit 
switch  m  the  RTTY  console 
(across  lines  1  and  2),  This 
switch  happens  to  be  paral- 
leled by  a  set  of  relay 
contacts  in  my  RTTY 
console,  controlled  by  the 
keyboard  via  a  7400  R/S  flip- 
flop,  I  have  two  of  the 
unused  ASCII  keys  marked 
XMIT  and  RCV  that  flip  or 
flop   this   R/S  for  very  neat 


Fig^  fi  TTY  control  unit 

control,  but  that  is  of  no 
consequence  to  this  article. 
The  ground  enters  the  ESP 
unit  on  tine  2  of  the  6 
terminals.  It  starts  the  ID  unit 
via  D12,  immediately  forcing 
an  ID  buffer  FIFO  hold 
condition,  I  can  go  right 
ahead  and  type  the  beginning 
of  the  message,  as  explained 
Line  2  turns  on  the  TTY 
relay  directly.  Diode  D13  is 
used  as  the  TTY  ID  hotd-in 
for  the  TTY  relay.  This 
a[lov5  for  the  fact  that  you 
might  go  to  transmit  at  the 
TTY  console  and  right  back 
to  receive  (pretty  quickly  in 
my  R/S  type)  in  the  middle 


of  the  ID  unit  trying  to  ID. 
The  hold'ground  via  D13 
prevents  partial  IDs  from 
occurring.  Diodes  D14  and 
D15  in  Fig,  2  are  field 
collapse  diodes  across  relays 
to  protect  transistor  keying 
devices  (transistors)  from 
being  reverse  pulsed.  They 
have  nothing  to  do  with  any 
of  the  diode  steering  and 
control  diodes. 

Now  on  to  the  TTY  unit 
in  Fig.  6.  This  is  the  control 
and  tone-generating  unit  for 
TTY  operation.  The  actual 
tone  generators  are  not 
shown,  but  they  are  556 
oscillators     just     like     the 


87 


Fig.  7,  PC  board. 


WB5BAF  unit  for  single  tone. 
The  F1  to  F5  pots  are  used  to 
set  up  various  tones  used  for 

wide  or  narrow  shift  and  high 


or  low  tone  groups  via  a 
switch.  The  square  wave  out- 
put from  the  5S6s  is  used 
instead  of  the  triangle  wave 


of  the  single-tone  unit.  This  h 
because  further  TTL  level 
processing  is  going  to  be  done 
on  the  waveform  before  it  is 


allowed  to  go  out  over  the 
ain 

The  mark  and  space  tones 
run   all  the  time  to  avoid  a 
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run-up    error   in    frequencies 
when  S2  is  in  the  TTY  post* 
tion.   The  +5   V  dc  can   be 
switched     around     with     a 
fourth     section     of    S2,     if 
desired,  as  it  is  only  needed  in 
the  ID  and  TTY  modes.  I  run 
the  ID  all  the  time  whenever 
not  in  a  tone  mode,  and  mine 
comes  on  with  the  ESP  unit 
on/off  switch.  The  first  half 
of    the    I  CI,    a    7403    quad 
2-input     NAND    gate     with 
open    collector    outputs,    is 
used  to  allow  for  mark-only 
or  space-only  sending,  should 
you   desire*   By  shutting  off 
the     mark     or     space     side 
enabling  circuitryj  you  allow 
only  one  tone  out,  A  high  on 
the   space  input  line   (line   5 
from  the  TVT)  is  TTL  high 
for  a  space  tone  output.  For 
the  CV^'  ID,  a  ground  from  the 
ID    control    unit    hold    line 
makes    IC1,    pins  9  and    TO 
low,  ICl,  pin  8  high,  IC2,  pin 
2  high,  and  the  mark  tone  is 
held  on  for  the  duration  of 
the   identification  cycle.    Dh 
disables  the  first  half  of  ICl 
mark-space  inputs  by  making 
one  input  of  each  low.  Thus 
the   output   tries  to   go   and 
stay    high    and    ignores    the 
other  input  of  each  gate.  This 
effectively  disables  the  TVT 
inputs     even     if    the     FIFO 
sneaks  one  or  two  through 
(depends  on  your  KB/TVT)* 

Mark  and  space  normal 
TTY  tones  arc  produced  just 
as  the  hold  tone  is  generated. 
Whenever  pin  3  of  ICl  for 
mark  or  pin  6  of  ICl  for 
space  fs  driven  low  by  the 
TVT  inputs  going  high,  the 
proper  tone  is  allowed 
through  the  output  pins  3 
and  6  of  IC2  and  is  sent  to 
the  filter.  This  filter  is  just 
like  the  one  used  by  K20AW 
in  his  IDer  article*  The  filter 
output  feeds  the  TTY  tone 
terminals  of  Fig.  2 

The  CW  ID  (TTY)  from 
the  ID  unit  is  a  low-going 
TTL  and  drives  14  of  IC2  as 
an  inverter.  This  is  fed  to 
another  ]4  of  IC2  to  give  an 
open  collector  for  keying  a 
capacitor  (Csh)  in  parallel 
with  the  .005  uF  tuning 
capacitor  on  pin  7  of  the 
mark  generator.  This  Csh, 
when  chosen  properly,  gives  a 


m 

O^K>       ^    CWO        O    o^^        O  C>^HO 


f       O    O 


O-W-Q  VODCI       O^^i^^  PBHTOH 


;««rti     tf-**—ov»*»^ittim 


-rw— 


fiiu-'««'j; 


GHOi 


RO 


o 

^3 


O 


o 


o 


o 

>0 


o 


0,0 


p 


o 


o 


q 


f 


o 


6 


O 


o 


o 


6 


0+5 


•■I 


0+9 


:qud 


#1^ 


+90 


0*R 


nil 


.ja 


r^t    I 


Wf^ti 


tXp  HHA**     o- 


IHILAWOHLI 


snnan  shift  downward  in  fre- 
quency from  the  mark  tone. 
The  shift  is  not  enough  to 
trigger  the  space  decoding 
network  at  the  receiving  end. 
It  is  usually  chosen  for  about 
20%  of  the  difference  in  the 
shift  used,  i.e,  34  to  40  Hz 
down  from  mark  on  170  Hz 
shift  and  150  to  170  Hz 
down  on  850  Hz  shift 

That  covers  all  the  voice 


Fig,  &  Component  layouts, 

and  tone  circuits  except  the 
one  TEC  I  skipped  over 
earlier,  TEC  is  my  little  joke 
for  **taikend  Charlie,"  If  you 
date  back  to  World  War  II 
surplus  days,  this  was  the  tail 
gunner  in  a  bomber  crew  and 
also  the  nickname  of  a  piece 
of  equipment  modified  by 
hams  for  450  MHz  work  back 
then.  It  is  a  "tail  end"  for  the 
ESP  unit  as  well.  Whenever 


the   TEC  switch   is   in  TEC 

position,  it  detects  the  keying 
line  going  back  up  to  the  +R 
voltage   and    triggers  another 

pulse  circuit  whose  pulse 
length  is  chosen  by  R%  Ct  for 
about  the  same  0.4  sec- 
onds as  the  burst-tone  circuit 
The  tone  relay  is  held  in  by 
D18,  the  transmitter  relay  is 
held  in  by  the  keying  line 
path   through    018  and   D1^ 
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F/tf.  &  Component  layouts  (continued). 


and  the  continuous  tone  by 
D19,  for  a  0.4- second  burst 
tone  at  the  end  of  a  trans- 
mission. This  is  especiaily 
useful  io  rough  copy  sinnplex, 
when  it  is  often  hard  to 
understand  and  know  when  it 
is  turned  back  over  to  you.  If 
you  set  up  the  tone  for  this  at 
about  800  Hz,  it  really  comes 
through  in  good  fashion,  even 
when  conditions  are  up  and 
down  or  just  plain  lousy. 
There  would  be  a  path 
through  D18,  D6,  and  D9  or 
DID  if  the  unit  were  in  B/T 
or  C/T  lone  mode,  but  this 
way  I  can  set  up  for  ID  front 
end  and  B/T  rear  tone. 

Sidelights 

Several  cute  side  effects 
have  come  out  of  the  use  of 
the  ESP  unit,  not  the  least  of 
which  is  the  fact  that  I  can 
now  go  downstairs^  set  up  a 
couple  of  switches,  and 
operate,  instead  of  cable 
changing  and  going  crazy. 
Before,  to  go  from  voice  to 
TTY  to  voice  meant  plugging 
and  unplugging  the  micro- 
phone 4-pin  connector, 
hooking  up  the  key  for  CW 
ID,  and  enough  other  junk  to 
keep  me  from  running  RTTY 
haJf  the  time,  I  used  a  large 
panel   on   the   ESP  unit  and 


included  4  meters  across  the 
top,  I  can  read  from  the 
receiver  test  octal  socket  the 
limiter  current  (signal 
Strength)  and  discriminator 
(deviation).  With  the  help  of 
3  friends  with  frequency- 
syn  thesis-type  transmitters 
(mean  average  of  3  for  a 
fairly  accurate  guess},  I  cali- 
brated the  discriminator 
meter  in  kHz  deviation  and 
can  now  help  others  get  trans^ 
mitters  on  frequency  and 
deviation  set  right  —  or  at 
least  closerl  A  third  meter 
from  an  older  panel  (also 
Motorola}  and  the  same 
panel's  roll  clock  were  also 
added.  The  third  meter  reads 
the  audio  in  either  the 
common  mike*audio  high  line 
going  to  the  transmitter  or 
the  receiver  audio  coming 
down  to  the  shack.  The  meter 
is  a  VU  dBm/600-Ohm 
model.  Of  course,  a  com- 
mercial-quality mobile  speak- 
er was  added  to  the  panel. 
The  fourth  meter  was  an 

older  Simpson  that  matched 
the  others  in  style  and  had  a 
100  mA  full-scale  movement 
I  opened  it  up  (carefully)  and 
added  small  red  lines  (press- 
on)  at  the  20  and  50  mA 
marks,  I  use  it  to  monitor 
RTTY  loop  current.   I   feed 


the  loop  from  a  series-pass 
supply  like  so  many  you  have 
seen.  The  exception  is  that  I 
bring  out  even  lower  base 
current  circuitry  to  the  panel 
and  a  pot,  and,  by  controlling 
the  voltage  on  the  base,  I  also 
control  the  supply  output 
voltage  and,  therefore^  the 
loop  current  over  a  small 
range.  Three  older  Motorola 
control  heads  were  gutted  for 
a  4-pin  microphone  con- 
nector on  the  back  apron  for 
each  of  the  voice  circuit 
inputs.  The  volume  and 
squelch  controls  were  panel 
mounted  also  (remember,  3 
bands  —  3  receivers  —  6 
controls).  Power  un/off 
indication  was  replaced  by  a 
neon  on  the  ESP  unit  on/off 
line,  so  the  3  green  lights  arc 
used  like  the  phone  lights 
controlled  by  the  COR  relays 
to  show  band  activity*  The 
red  lights  were  used  normally 
to  show  which  transmitter  is 
operating.  This  is  really  neat 
in  the  OOR-repeat  mode,  as 
you  can  tell  at  a  glance  the 
audio  from  what  is  going  to 
where!  The  nice  chromed 
switches  are  used  for  several 
of  the  functions  where 
possible.  Panel  space  is  also 
needed  lor  tlie  TT  unit  pad 
and    the    rotary    phone    dial 


salvaged     from     an     older 
300-series  phone.  One  of  the 
control  head  microphones  is 
used  as  the  Ux;al  microphone, 
(Like  most  of  you,  I  got  all 
the  three  bands'  equipment  as 
Tiiobiles  originally.}  I  buill  the 
entire  unit  into  an  aluminum 
chassis   (inverted)  thai  is  3" 
high    by    17"   wide  by   12" 
deep.     (Bud     AC418     with 
BPA1528  cover.   This  leaves 
lots  of  room  for  the  ESP,  ID 
board,    RTTY   board,   power 
supplies,   etc.,   and   a  lot  of 
back  apron  room  for  alt  the 
cable  connections  to  the  FM 
and     TVT,)     If     you     rack 
mount,    as    1    did,    consider 
modifying     the     rack     for 
drawer  slides  like  you  have  on 
your   kitchen   drawers.  They 
are   inexpensive,   avitilnble  at 
most    hardware    stores    and 
lumberyards,     and     plenty 
heavy-duty    for    light    equip- 
ment   It's    great    when    ser- 
vtclng  the  gear  or  adding  to  it 
The  only  special  parts  are  the 
module   used   for  the  audio 
monitor,    which    is  an   RCA 
sound    output   module   from 
an  XL-100  series  chassis,  and 
its  companion  12-pin  socket. 
The  module  is  a  MAN002A 
The    board   is  laid  out   for 
relays    by    ECl    Model    401 
DPST,    12   V    dc,    145-Ohm 
coil.    They  are  called  tiny-T 
relays,  and  I  run  them  off  the 
+  15  Vdc  {+R)  through  33- or 
36-Ohm,   Yi  W  resistors.  All 
the  NPN  switching  transistors 
can  be  small  signal /switching 
types  in   the   TOO  mA  cate- 
gory, like  2N706or  MEP724, 
except    that,    for    the   ones 
driving  relays,  you  may  want 
Something  a  bit  stronger,  like 
a     2N3643-    All    non-power 
supply     diodes     arc     small 
switching  types  of  50  V  piv 
and  100  mA  or  so.  The  relays 
draw  around  82  mA,   so  if 
you  have  heavier  diodes,  use, 
say,  a  500  mA  variety. 

One  small  thought:  For 
those  who  want  the  sub- 
audible  part,  too,  sec  the 
article  by  WB6G0N  in  the 
December,  1976,  73  Moga- 
zine^  I  haven't  completed 
mine  yet,  or  I  would  have 
included  it,  too.  Let's  see  if 
my  ESP  can  read  your 
mind.  ■ 
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Diary  Of  A  Survivor 

—  cyberosis  victim  tells  all 


I  remember  the  day  wdl  ~ 
December  17,  1976.  It 
was  a  Friday  evening,  and  I 
was  settled  down  in  a  big 
comfortable  chair  in  my  ham 
shack.  With  my  feet  propped 
up  on  the  desk>  my  mind 
drifted  Into  a  favorite  day- 
dream —  contemplation  of 
the  ultimate  amateur  radio 
contest  station.  Visions  of  a 
computer-controlled  station 
and  logging  system  danced  in 
my  head  ...  no  more  dupe 
sheets,  no  more  hours  of 
recopying  food*  and  drink- 
stained  scribbled  log  sheets, 
no  more  writer 's-cramped 
hand.  The  possibilities  were 
endless,  but,  alas^  it  was  only 
a  daydream. 

The  next  day  1  was  visiting 
Ham  Radio  Outlet  My 
mission  was  merely  to  buy  a 
balun.  While  doing  the  man- 
datory browsing,  I  picked  up 
a  copy  of  the  Holiday,  1976, 
issue  of  73  Magazine.  I  hadn't 
read  73  in  years.  Imagine  my 
surprise,  delight,  and  utter 
amazement  when  I  saw  that  it 
contained  an  article  about  a 


computer-controlled  amateur 
radio  station. 

Beginner 

I  virtually  inhaled  that 
article  and  the  rest  of  the  I/O 
section.  I  needed  to  know 
more,  I  sent  off  for  73's 
Hobby  Computers  Are  Here. 
I  felt  like  1  had  been  living 
under  a  rock  for  two  years. 
How  could  this  have  been 
going  on  around  me  without 
my  knowing? 

Feeling  guilty  about  it  for 
the  first  time,  I  remembered 
that  1  had  refused  to  take  a 
computer  class  as  an  under* 
graduate.  Why?  Well,  I  lived 
in  a  fraternity  on  one  side  of 
campus,  and  the  computer 
center  was  as  far  as  you  could 
go  on  the  other  side*  School! 
It  hit  me  —  now  I'd  take  that 
course.  The  winter  catalogue 
for  UCLA  Extension  had  just 
arrived  in  the  mail,  A  course 
was  being  offered  called 
•^Introduction  to  Business 
Information  Systems/*  That 
was  close  enough  1  Tuition 
was  steep  at  $105,  plus  a  $15 


lab  fee,  plus  $1 2  for  a  parking 
permit,  I  ran  to  the  bookstore 
to  get  the  text  -  another 
$18,  The  text  read  itke, 
** Everything  1  Always  Wanted 
to  Know  About  Computers 
but  was  Afraid  to  Ask/*  I 
finished  it  before  the  class 
started.  Unfortunately,  the 
best  thing  about  the  class  was 
the  book- 
After  the  third  week,  I 
didn't  go  to  class.  In  fact,  1 
walked  out  in  the  middle  of 
the  third  class  after  the  prof 
explained  binary  numbers  for 
the  third  time.  He  had  in- 
sulted my  intelligence  the 
week  before  by  showing  film 
strips  about  computers 
designed  for  fourth  graders,  t 
had  had  it  with  him.  Apart 
from  the  text,  the  only  other 
valuable  part  of  the  class  was 
the  lab,  where  I  learned  some 
BASIC  and  got  a  program  to 
run. 

Tip  number  one:  Spend 
your  dollars  on  books  and 
magazines,  not  classes. 

In    the    interim.    Hobby 


Computers  Are  Here  arrived. 
It's  an  anthology  of  articles 
and  editorials  from  the  I/O 
portion  of  73  -  great  intro^ 
ductory  material!  I  remember 
it  took  me  a  half  hour  to 
plow  through  the  workings  of 
a  multivibrator  flip* flop*  But 
it  came. 

By  then,  1  had  been  going 
great  gyns  for  a  month, 
sponging  up  microcomputer 
knowledge,  reading  furiously. 
Then  a  curious  phenomenon 
overtook  me  —  the  classic 
middle  American  over- 
achiever  syndrome.  Where 
was  I  going?  What  was  my 
goal?  When  I  had  gotten  into 
ham  radio,  the  objective  was 
obvious:  Get  that  ticket  and 
get  on  the  air!  The  license 
manual  was  my  bible.  What  I 
had  to  learn  was  clear. 
Progress  was  easy  to  measure 
(i*e.,  copying  100  percent  at 
10  words  per  minute,  etc.). 
With  microcomputers,  that 
wasn't  the  case.  No  license 
was  required.  1  didn't  know 
what  i  didn't  know.  Was  I 
frustrated  I 

1  did  the  only  thing  1 
could  do  -  read  more.  By 
now,  it  was  magazine  time. 
Fortunately,  I  had  access  to 
the  Micropolis  Library,  which 
contains  almost  every  issue  of 
almost  every  hobby  maga- 
zine, I  didn't  understand  half 
of  what  I  read  at  first,  but  the 
more  I  read,  the  more  I  irn 
creased  my  knowledge  base. 
By  the  second  or  third  time  I 
read  an  article  or  an  advertise- 
ment, 1  started  to  grasp  what 
was  being  discussed.  It  seems 
funny  now,  but  it  took  me 
three  weeks  to  l^rn  what  I/O 
stood  for. 

After  reading  magazines 
for  a  while,  I  was  ready  for 
Adam  Osborne*s  Introduction 
to  Microprocessors,  Again,  I 
started  out  not  understanding 
much  of  what  I  read.  I  did 
pick  up  some  of  the  basic 
concepts,  which  helped  every- 
thing fall  into  place.  It  was  a 
struggle  to  read,  but  very 
worthwhile. 

While  in  my  magazine 
reading  stage,  I  started  visit- 
ing computer  stores.  Being  in 
Los  Angeles,  I  was  blessed 
with  a  handful  within  twenty 


M 


92 


mmotes  driving  time  (every- 
thing is  a  twenty-minyte  drive 
in  Los  Angetes),  For  the  first 
couple  visits,  1  lool^ed  over 
stK)u]ders.  Usually  they  were 
the  shoulders  of  a  twelve- 
year-old  who  knew  so  much 
more  than  I  did  it  was  fright- 
ening, [t  took  three  visits  to 
get  over  "terminal  fright"  and 
actually  sit  down  and  try 
some  Star  Trek* 

I  found  that  most  clerks  in 
computer    stores  can't   help 

but  talk  over  beginners' 
heads.  It's  hard  not  to  do. 
Now,  when  I  show  a  friend 
my  computer,  I  use  terms 
that  are  second  nature  to  me, 
like  1/0,  portp  address,  etc. 
It's  easy  to  forget  how  long  it 
took  me  to  understand  them* 

Tip  number  two:   Find  a 
mentor  (or  two  or  thr^)* 

A  microcomputer  mentor 
is  the  equivalent  of  the  ham*s 
Elmer.  Mentors  must  be 
chosen  carefully.  Your 
mentor  must  have  the  abifity 
to  make  complicated  things 
simple.  He  (or  she)  must  have 
the  patience  to  run  over 
things  a  third  time,  when 
you've  forgotten  the  answer 
to  the  question  you  asked  last 
week  and  the  week  before. 
Your  mentor  must  be  able  to 
assure  you  that  you  will  be 
able  to  get  up  and  running, 
even  though  that  board  you 
built  won't  work-  Most 
important,  your  mentor 
n^ds  to  be  an  accomplished 
troubleshooter  with  an 
adequate  test  bench.  Few 
people  can  be  all  those  things. 
That*s  why  you  probably 
need  more  than  one  mentor. 
Also,  few  people  have  the 
time  to  do  all  those  things 
with  you.  [find  I  can  **time^ 
share*'  my  three  main 
mentors,  get  all  of  my  ques- 
tions answered  and  problems 
solved,  and  not  alienate  any 
one  of  them  by  being  a  pain 
in  the  neck, 

I've  been  very  lucky  in 
finding  mentors.  In  fact,  I 
have  specialized  mentors. 
Mentor  Ken  is  basically  a 
software  man.  Mentor  Steve 
is  a  seif'proclaimed  I/O 
expert,  and  mentor  Phil  is  a 
hardware  man. 

Where    do    you    find    a 


mentor?  The  most  obvious 
place  is  at  compute  club 
meetings.  Computer  shows 
are  also  a  good  place. 

Tip  number  three:  Join  a 
computer  club. 

Chances  are  some  club 
member  will  already  have 
solved  the  problems  you  are 
facing.  You  will  also  make 
new  friends  and  probably 
gain  access  to  their  computers 
until  you  get  your  own.  The 


odds  are  also  that  you II  be 
exposed  to  a  lot  of  different 
computers.  The  hands-on 
experience  can  help  you 
when  the  time  comes  to 
choose  which  microcomputer 
to  buy. 

Tip  number  four:  Go  to  a 
personal  computing  show. 

Admission  is  a  couple  of 
bucks,  and  it's  worth  it  just  in 
the  literature  you  can  pick 
up.  If  you  have  any  questions 
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about    a    specific    piece    of 

equipment,  you'll  probably 
find  tiie  designer  in  the  manu- 
facturer's booth.  There's  also 
a  chance  that  you  can  win  a 
door  prize.  The  first  com- 
puter show  I  went  to  resulted 
in  my  winning  an  eight- week 
course  in  BASIC.  If  I  had 
paid  the  $100  they  were 
charging  for  the  course,  I 
would  have  felt  ripped  off. 
For  free,  it  was  decent  My 


Base  2,  Inc,^  8K^  450  ns  static  RA  M  memory  board  At  $124,  you  can  have  64 K  for  a  kihbuck 


Processor  Technology  3P  -i-  S  f/O  bom^d.  Note  the  extra  fC  In  the  lower  ri^t  comer  added  to 

buffer  the  keyboard. 
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conclusion  is  that  tip  one  still 
applies. 

Novice 

In  April,  I  attended  the 
first  West  Coast  Computer 
Faire.  During  dinner  at  one  of 
the  banquets,  I  mentioned 
that  I  had  just  p^aduated 
myself  from  a  beginner  to  a 
novice  as  far  as  microcom- 
puters were  concerned,  I  was 
asked  the  difference.  It's 
easy,  A  beginner  doesn't 
know  v^at  he  doesn't  know, 
while  a  novice  knows  what  he 
doesn't  know- 
When  you  know  what  you 
don't  know,  you  know 
enough  to  start  thinking 
about  buying  your  own 
system,  I  decided  I  wanted  to 
build  mine,  f  hadn't  built 
anything  since  I  was  an  ama- 
teur radio  Novice,  and  what  1 
had  built  then  often  didn't 
work  That  had  made  me  an 
appliance  operator  once  I'd 
gotten  my  General  license.  I 
didn't  want  to  be  afraid  to 
open  up  my  computer  and 
pull  it  apart 

To  get  my  feet  wet  with  a 
printed  circuit  board  project, 
I  bought  a  twenty-four-hour 
clock  kit  What  a  shock  that 
turned  out  to  be.  I  remember 
using  a  huge  J.OOO^Watt 
soldering   gun    to    build    my 


Novice  transmitter  (that  was 
a  project  that  worked).  Now  1 
had  to  get  a  25-Watt  iron. 
When  1  bought  it^  my  thought 
was,  "Can  this  melt  solder?" 
Wellj  1  quickly  found  that  the 
key  to  working  wfth  a  PC 
board  is  the  proper  tools* 
That  clock  was  a  disaster  be- 
cause  I  didn't  have  a  vise,  a 
very  small  tip  on  the  solder- 
ing iron,  or  a  solder  sucker.  I 
was  shocked  when  the  clock 
almost  worked.  I  say  almost 
b^ause  one  segment  of  each 
digit  was  out  When  I  got  the 
fixed  board  back  from  the 
supplier,  I  found  that  the 
problem  had  been  that  1 
didn't  know  I  was  supposed 
to  clip  the  component  leads 
close  to  the  board.  Since  it 
was  a  sandwich  construction^ 
the  long  leads  had  shorted 
something  ouL  After  that 
experience,  I  don't  know  why 
I  decided  to  go  ahead  and 
build  my  computer. 

Tip  number  five.  Get  the 
proper  tools. 

I'm  not  going  to  go  into 
tools  in  depth.  They've  been 
covered  in  other  articles.  Two 
things  I  found  that  are  man- 
datory are  a  PC  board  holder 
and  a  smock,  PanaVise  makes 
a  beautiful  PC  board  holder. 
Their  whole  setup  is  very 
expensive  {about  $45).  How- 


ever, you  can  use  the  PC 
board  holder  (about  $15) 
squeezed  in  a  cheap  vise,  and 
it  will  do  the  }ob.  There  is 
nothing  more  frustrating  than 
chasing  a  PC  board  around 
the  workbench  when  you've 
got  a  soldering  iron  in  one 
hand^  solder  hanging  out  of 
your  mouth,  and  a  needle* 
nose  pliers  in  the  other  hand. 

Any  smock  that  covers 
you  down  to  the  knees  will 
do.  I  learned  the  hard  way 
after  I  burned  a  hole  in  a  nice 
pair  of  pants  when  some 
solder  flicked  off  the  sponge  I 
was  cleaning  the  iron  on. 

Also,  get  a  very,  very  smalt 
pointed  tip  for  your  iron. 
You  can't  believe  how  close 
some  of  those  pads  are  on  the 
PC  boards. 

Tip  number  six:  Know 
what  you  are  buying. 

Now  let  me  tell  you  some 
thin^  I  learned,  much  to  my 
dismay  J  after  I  bought  my 
Imsal.  I  bought  the  Imsai 
because  I  wanted  something 
in  kit  form  that  had  a  front 
panel  Mentor  Steve  had  built 
both  the  Imsai  and  the  Altair, 
and  his  recommendation  of 
the  Imsai  was  good  enough 
for  me. 

After  making  the  decision 
to  take  the  plunge,  I  phoned 
half  a  dozen  stores  to  get  the 
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Solid  State  Music  VBJ  video  board  in  the  mother  board  with  the  Tarbef I  cassette  interface  and 
3P-hS  edge  connectors  to  the  rean 
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cheapest  price.  Prices  varied 
from  $651  to  $751,  Some 
gave  lower  prices  but  without 
the  22-slot  mother  board. 
Since  then,  I've  seen  them  for 
as  little  as  $599  with  the 
22-slot  mother  board.  The 
price  is  deceiving.  You  can't 
do  anything  with  what  you 
get  for  that  prica 

You  don't  get  any  mem- 
ory. With  the  22-sk>t  mother 
board,  you  get  only  tvra  edge 
connectors.  Surprise  —  edge 
connectors  list  at  $7  each- 
Multiply  that  times  the 
twenty  you  need^  plus  card 
guides  at  25^  a  shot,  and 
you're  looking  at  an  addi- 
tional $150,  You  don't  get  a 
fan  (about  $20).  You  don't 
get  IC  sockets  (about  $12  for 
the  CPU  and  front  panel 
boards). 

You  have  to  buy  the 
sockets.  If  you  know  about 
the  problem  in  advance,  you 
can  save  some  money  by 
going  mail  order.  You  can 
wait  on  the  fan.  When  you  do 
get  one,  spend  the  extra 
money  and  get  a  whisper  fan. 
I  didn't,  and  I  wish  I  had. 
Anyone  want  a  nonwhisper 
fan,  cheap? 

Now  for  the  edge  con* 
nectors.  You  must  get  them, 
tf  you  only  get  a  few,  you  are 
going  to  have  to  take  the 
whole  computer  apart  some- 
time in  the  future  when  you 
want  to  expand  (and  you  will 
eventually).  I  wound  up 
buying  twenty  wire*wrap 
edge  connectors  from  jade 
Company  for  about  $3.10 
each.  You  may  wish  to  spend 
an  extra  buck  per  connector 
and  get  solder  tail  connectors. 
Putting  in  wire- wrap  con- 
nectors is  a  major  chore.  It 
took  me  literally  twelve  hours 
to  insert,  solder,  clip  the 
posts,  and  check  for  shorts.  It 
took  literally  one  half  hour  to 
get  the  first  connector  in  the 
mother  board.  That's  not 
counting  the  twenty  minutes 
I  spent  the  first  time  !  tried 
the  first  one,  before  quitting 
in  a  screaming  ftt.  By  the 
time  I  got  to  the  twentieth,  I 
had  it  down  to  a  two-minute 
job*  The  idea  Is  start  on  one 
side,  place  pressure  on  the 
top   of   the    edge  connector 


with  one  hand,  and  use  the 

needle-nose  to  pull  the  pins 
into  the  holes  with  the  other 
hand.  Use  a  continuity  tester 
after  soldering  each  con- 
nector*  Check  both  adjacent 
and  opposite  pins.  That*s  150 
checks  per  connector  —  very 
time-consuming,  but  neces- 
sary. If  you  don't  check  until 
the  end,  and  there's  a  short 
on  the  mother  board,  good 
luck-  You II  need  \L 

!  ought  to  dig?^ess  back  to 
the  day  toward  the  end  of 
April  when  I  actually  took 
possession  of  my  fmsai-  When 
I  got  back  to  the  office,  I 
opened  the  box.  That  was  as 
far  as  I  got  for  two  days.  I 
carefully  extracted  the 
manual  first  and  read  it  cover 
to  cover. 

After  reading  the  manual, 
I  got  up  enough  nerve  to  dig 
deeper  in  the  box.  Under  a 
large  cardboard  square  were 
three  smaller  boxes.  The  first 
one  1  opened  was  empty  1 
Uh-oh!  As  it  turned  out^  all 
the  parts  were  there,  the 
empty  box  was  just  filler,  as 
were  thousands  of  those  little 
white  plastic  wormy -looking 
things  v^ich  filled  an  entire 
wastepaper  basket  For  the 
next  two  days,  I  opened  up 
the  parts  boxes  and  checked 
against  the  parts  list,  warming 
up  for  getting  under  way. 
Soon  I  ran  out  of  excuse.  It 
was  time  to  get  down  to 
construction. 

My  Imsai  went  together 
without  a  hitch  (except  for 
the  mother  board),  I  found 
the  assembly  instructions  to 
be  adequate,  although  some- 
times confusing  on  the  first 
reading.  I  took  my  time,  and 
it  wound  up  taking  about  50 
hours,  including  mother 
board.  I  was  flattered  ¥4ien 
my  mentors  Steve  and  Ken 
complimented  me  on  how 
good  a  soldering  job  I  did. 

I  might  add  that  I  built  my 
computer  on  my  office  desk. 
That's  probably  the  only 
benefit  to  starting  a  law  prac- 
tice without  an  established 
clientele.  I  share  office  space 
in  a  suite  with  my  father, 
and,  on  the  first  day  that  I 
had  tools  and  parts  spread 
out  all  over  my  desk,  with  a 


Demonstrating  the  4-handed  soldering  technique. 


smock  over  my  suit,  his  com- 
ment was,  **Ken,  this  building 

isn't  zoned  for   manufactur- 

'      II 
in& 

Tip  number  seven:  \C  pins 
are  numbered  in  a  "U*', 

I  only  made  one  error  in 
building  the  Imsai.  That  was 
on  the  modification  which 
makes  sure  the  board  comes 
up  in  wait  after  power-up.  It 
required  a  few  jumpers.  No 
one  told  me  that  IC  pins  are 
numbered  in  a  *'U",  which 
means  that,  on  a  six  teen-pin 
IC,  top  left  is  pin  1,  bottom 
left  is  pin  8,  bottom  right  is 
pin  9,  and  top  riglit  is  pin  1 6, 
I  had  counted  from  top  to 
bottom  and  then  jumped  up 
to  the  top  again. 

My  Imsai  didn't  work, 
even  after  correcting  my 
error.  Even  the  mentors 
couldn't  solve  the  problem, 
notwithstanding  a  few  mid- 
night trou  bl  eshooting 
sessions, 

I  knew  the  problem  wasn't 
in  the  MPU  board  because  it 
had  worked  in  Steve's  com- 
puter, even  though  it  didn't 
work  at  first.  Steve  removed 
each  chip,  chip  by  chip, 
puckered  up  and  blew  hard 
into   each  socket,  and   then 


replaced  the  chips.  I  laughed 
when  he  did  it,  but,  believe  it 
or  not,  the  darn  thing  worked 
in  his  computer  then.  Talk 
about  being  finicky. 

The  front  panel  board 
wouldn't  work,  though,  even 
after  Steve  applied  his  magic 
lungs.  I  even  substituted 
every  chip  from  mentor  Ken's 
working  Imsai. 

Fortunately,  1  had  bought 
my  Imsai  from  a  store  with 
expert  technicians,  the  Byte 
Shop  of  Tarzana.  They  found 
the  problem  (traces  shorted 
because  of  defective  etching) 
and  fixed  it  in  two  days. 

After  borrowing  a  4K 
memory  board  from  mentor 
Phil,  I  waS|  in  a  manner  of 
speaking,  up  and  running. 
Unfortunately,  all  I  could  do 
was  play  "chase  the  bit*' 
That  grows  old  very  fast 

Intermediate 

Having  built  a  microcom- 
puter, I  considered  myself  no 
longer  a  novice.  Perhaps  it  is 
presumptuous  to  consider 
myself  an  intermediate.  1 
guess  it*s  that  over  achiever 
syndrome  in  me.  In  any 
event,  once  you  get  the  basic 
computer   built,  it's  time  to 


enter  the  terminal  stage  in 
your  hobbyist  career. 

At  firsts  the  attraction  of 
an  eighty-character  line  and 
twenty-four  lines  plus  the 
"professional''  look  led  me  to 
believe  I  wanted  something 
like  the  ADM-3.  The  cost 
wound  up  leading  me  to 
assemble  a  keyboard,  mon* 
itor,  I/O  board,  and  video 
board.  It  was  funny  how  it  all 
came  together  for  me,  I  spent 
some  time  one  morning 
trying  to  find  a  black-and- 
white  twelve-inch  Hitachi  TV 
b^ause  {  had  ^en  a  gpod 
article  in  Kilobaud  on  con- 
verting it  to  a  monitor.  Be- 
lieve it  or  not,  in  a  city  the 
size  of  Los  Angeles,  I 
couldn't  find  what  I  wanted, 
I  was  interrupted  in  the 
middle  of  my  quest  by 
mentor  Steve,  who  told  me  to 
start  my  clock  running,  as  he 
had  a  legal  problem.  It  turns 
out  he  also  had  a  nine-inch 
Sanyo  monitor  he  didn't 
need. 

The  same  day  I  heard  of  a 
computer  store  going  out  of 
business.  I  picked  up  a  South- 
west Tech  keyboard  and 
enclosure  for  $60.  Also  the 
same  day,  mentor  Phil  said  he 
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During  the  building  phase.  Note  that  the  PanaVhe  PC  board 
holder  is  used  with  a  cfieap  vise  as  a  base.  Also  note  the  smock 
(Note^  too^  that  the  XYL  is  looking  oyer  the  author's  shoulder^ 
as  usuaL) 


had  a  video  board  he  couldn't 

use.  Add  a  Processor  Tech  3P 
+  S,  and  I  was  in  business.  I 
got  the  3P  +  S  because  that's 
what  my  mentors  had.  Con- 
forming to  your  mentor's 
configuration  is  an  important 
consideration,  ll  makes  things 
much  easier. 

Putting  the  3P  +  S  to- 
gether was  a  breeze.  Under- 
standing how  to  use  it  was 
something  else.  There  are  so 
many  options  and  ways  to 
conrrgure  that  board  that  it 
can  blow  your  mind.  Fortu- 
nately, my  mentors  rose  to 
the  task. 

To  interface  the  keyboard 
with  the  Imsai,  I  knew  I  had 
to  use  a  parallel  port  on  the 
3P  +  S  for  the  seven  data  bits 
and  the  parity  bit*  The  key- 
board needed  plus  five  volts 
and  minus  twelve  volts  dc.  1 
also  had  to  hook  up  some- 
thing called  KP,  Plus  five 
volts  was  easy^  as  the  3P  +  S 
pin  connection  diagram 
showed  it  Minus  twelve  volts 
looked  like  a  problem  until 


mentor  Steve  folded  out  the 

schematic  and  pointed  to 
minus  twelve  volts  clear  as 
day  at  pin  D  of  connector  J1 
(and  I  have  the  audacity  to 
call  myself  an  intermediate?]. 

The  KP  was  something 
else.  I  understood  it  meant 
key  press  and  that  it  was 
there  to  tell  the  computer 
that  a  key  was  pressed  so  it 
could  get  the  data  from  the 
appropriate  parallel  port 
Mentor  Steve  explained  that 
most  BASICS  look  at  port  0, 
bit  0  for  status  information 
and  port  1  for  data.  Like 
magiCj  it  fell  into  place.  KP  to 
input  port  0,  bit  0,  data  to 
input  port  1,  bits  0  to  7.  The 
only  option  I  had  to  worry 
about  was  to  make  sure  that 
3P  +  S  channel  A  was  port  0 
and  channel  B  was  port  1,  so 
as  to  conform  to  the  soft- 
ware* 

Then  mentor  Steve  gave 
me  a  little  routine  so  that 
when  I  pressed  a  key,  the 
ASCII  representation  showed 
up  at  the  Imsai's  programmed 


output  port  The  routine  was 
only  fourteen  bytes  long. 
After  some  soldering  on  the 
3P  +  S  connectors,  I  toggled 
the  routine  in,  hit  a  key,  and 
lit  some  LEDs.  But  the  wrong 
ones  came  on.  After  a  few 
minutes,  I  realized  that  what 
was  happening  was  that 
the  ASCII  representation  was 
inverted.  Then  I  remembered 
the  same  thing  happened  in 
the  system  functional  test 
from  the  Imsai  User*s  Manual. 
The  programmed  output 
board  requires  a  complement 
instruction  to  correctly  repre- 
sent the  data  displayed. 
Imagine  my  delight  to  have 
found  a  bug  in  the  routine 
my  mentor  gave  me  and  then 
to  have  corrected  it. 

I  had  been  given  a  Solid 
State  Music  VBl  video  board 
by  mentor  PhiL  The  ftfice 
couldn't  be  beaten,  but, 
unfortunately^  it  caused  me 
many  problems.  The  video 
board*s  software  had  to  be 
patched  into  BASIC,  I  knew 
virtually  nothing  about 
assembly  language  program- 
ming,  and  there  was  no  way  I 
could  do  the  patching. 

While  waiting  to  hear  from 
Solid  State  Music  regarding 
the  patches,  I  loaded  the 
^Teletype®  simulator"  soft- 
ware which  comes  with  the 
VBL  I  found  that,  when  I  hit 
a  character  on  the  keyboard, 
about  250  of  that  character 
appeared  on  the  screen. 
Mentor  Steve  to  the  rescue! 
He  found  that  an  additional 
IC  was  required  on  the  3P  +  S 
in  order  to  "condition"  the 
strobe.  The  keyboard  and  3P 
+  S  manuals  didn't  mention 
this. 

I  got  a  two-page  letter 
from  Solid  State  Music  out- 
lining the  patches  to  BASIC. 
That  was  all  Steve  needed  to 
get  BASIC  running  with  the 
VBl,  My  terminal  was  com- 
plete. 

Before  1  got  BASIC  run- 
ning,  1  built  a  Tarbell  cassette 
board  I  planned  to  use  it 
with  my  second  string  stereo 
cassette  deck.  With  mentor 
Ken's  help,  1  hooked  up  the 
recorder  to  the  cassette  inter- 
face and  started  the  sync 
stream.  Nothing  happened 


Tip  number  eight:  You 
really  do  need  a  cheap 
cassette  recorder. 

The    problem    with    the 

stereo  recorder  was  that  it 
had  a  300-Ohm  output 
impedance.  The  Tarbell  board 
requires  100  Ohms.  I  traded 
the  stereo  recorder  to  my 
brother  for  a  portable  re- 
corder, and  1  was  in  business. 
Mentor  Ken  had  ^ven  me  a 
music  program.  1  togged  in 
the  cassette  bootstrap,  hit 
run,  and  started  the  cassette. 
The  audio  generated  from 
programs  sounds  terrible!  I 
hit  reset,  turned  on  an  AM 
portable  radiOj  put  it  next  to 
the  Imsai,  and  it  emitted 
nothing  but  a  low-pitched 
whine.  I  adjusted  the  volume 
and  tone  control  on  the  re- 
corder and  tried  it  again.  This 
time  when  I  hit  run,  the 
familiar  notes  of  "A  Bicycle 
Built  for  Two"  emanated 
from  the  radio.  My  right  fist 
shot  in  the  air  as  I  shouted  a 
triumphant  'V^s!"  The  rest 
of  the  office  poured  in, 
"Listen/'  1  said,  ''it  do<^ 
sometiiing*''  1  even  called  my 
wife-  When  she  picked  up  the 
phone,  the  Imsai  serenaded 
her.  When  the  tune  finished 
and  I  told  her  what  it  was, 
she  simply  said,  '*0h,  I 
thought  it  was  a  breather 
call,"  Sometimes  I  get  no 
respect 

It  turned  out  that  my 
brother's  recorder  didn't 
record.  So  I  bought  a  Sears 
$39.95  recorder  on  sale  for 
$29.95.  It  works  fine.  It 
doesn't  require  the  mods  the 
J,  C-  Penney  recorder  does 
(see  "A  Clean  Cassette,"  KHo- 
baud,  June,  1977)  b^ause  it 
doesn't  have  a  tone  control 
and  the  built-in  mike  goes  off 
when    a    jack    is   plugged  in 


"aux," 


Tip  number  nine:  Mem- 
ory. 

I  should  mention  that  I 
bought  an  8K  static  RAM 
board  from  Base  2,  Inc.,  in 
Marina  Del  Rey,  California. 
They  sell  a  450Lnanosecond 
kit  version  fully  socketed  for 
$124.  Because  they  were  a 
new  company,  I  only  bought 
one  board  at  first.  It  works 
fine,  and  you  can't  beat  the 
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price.  I  now  have  three  of 
their  boards.  They  run  a  little 
warm,  but,  at  that  price,  you 
can  buy  64K  for  a  kilobucL 
Now  do  you  see  why  you 
want  those  edge  connectors? 
That*s  where  I  am  today* 
Now  !  am  dangerous.  I'm  in 
the  process  of  shopping  for  a 
hard  copy  device.  I'm  also 
just  getting  into  the  software 
jungle- 
It's  funny.  When  I  built 
the  bare  Imsai,  Steve  told  me 
the  worst  was  behind  me. 
That  ¥ras  the  only  time  he  has 
been  dead  wrong  since  I've 
known  him.  To  tetl  you  the 
truthj  every  step  of  the  way 
was  as  much  of  a  challenge  as 
the  last.  The  3P  +  S  option 
problem  seemed  insurmount- 
able. Then  it  fell  into  place. 
Then  the  problems  using  my 
stereo  cassette  deck  arose. 
Those  were  mastered.  Then 
there  were  the  VB1 /BASIC 
software  problems. 

But  I've  learned  a  lot,  and 
now  I  have  a  fully  functional 
computer  system.  I  also  have 
an  excuse  to  throw  an  "up 
and  running'*  party  and  show 


off  my  computer  to  my 
friends.  Maybe  111  have  a 
name- the  computer     contest 


Fun  time  has  arrived! 

By  the  way,  by  next 
November,  I'll  have  that  ulti- 
mate    compu  ter-controlled 


contest  station  that  used  to 
be  a  daydream.  Watch  out  for 
me  in  the  CW  sweepstakes.  ■ 


CALL  TOIL  FREE 
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for  Quality  Ham  Radio  Products  at  Discount  Prices 


•  ETO  ALPHA  76 

List  $1195  only  SI 050 

•ETO  ALPHA  374 
List  SI 595  only  SI  395 

CDE  HAM  III  ROTOR 
oniySIZS 

CDE  TAIL  TWISTER 
only  S249 

•ASTRO  200 A 
List  S1095  only  S965 

•  DENTROPd  MLA    2500 
ListS899.50  only  S799.50 

•DRAKE  R4c  or  T4xc 
List  S699  only  S609 

•DRAKE  TR  4cw 
List  S799  only  S699 

•  DRAKE   L4B  Linear 
Usi  S995  only  SS69 


•  HYGAIN  3806  2  meter 
hand^held  with  NICAD  PAK, 
charger,  and  service  manual 
Value  $238.90  only  Si 99 

•I COM  22S  Transceiver 
List  S299  only  S249 

•fCOM  211  Transceiver 
Ust  S749  only  S649 

•I COM  rC-701 
Ust  $1,499  only  31,350 

•KENWOOD  TS  520s 
Ust  S739  only  S660 

•MIDLAND   13^^510 

List  S399  on(y  S359 

•TEN-TEC  ^44  digital 
List  S869  only  S759 


•  KENWOOD  TS  820s 

Reg.  $1098  onJy  $980 
•TEN-TEC^40  Triton 

List  S699  only  S619 

•YAESU  FT  301  (dial) 
with  AC  Power  Supply  and 
CW  FMter  Value  $966  onfy  3769 

•YAESU  FT  30!d  (digital* 

with  AC  Power  Supply  and 

CW  Filter  Value  Sl;t32  only  S93S 

.•YAESU  FT  101 E 

Reg  $799  only  S709 
•YAESU  FRG-7  Receiver 

Reg.  $315  only  $269 
•YAESU  FT'901  DM 

Reg,  SI ,299  only  SI. 165 


BlfiXiMffl^CARb 


Cottittiunications  Center 


The  Radio  Store 


443  N.  48th,  Lincofn.  Nebraska  68504 


In  Nebraska  Call  (402)466-8402 


masier  charge 
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ELECTRONIC  SYSTEMS 

P.O.  Box  9641  San  Jose  C  A  95IS7 

(4O8)  374-5984 


UART 
&BAUD 
RATE 
GENERATOR 

Pari  no.  ]t)l 

•  Converts  serial  to  pirtUel  aiid 

paralld  lo  serial 

«  l^w  cost  on  bo^rtl  biud  rale 

generator 

•  Baydratee;  110,  150, 
300,600, 1200,  and  2400 

•  Low  power  drain  -^5  vol t^  and 
-12  volls  required 

•  TTL  {compatible* 

*■  All  chamcter^  rontain  a  start 
bit^  5  to  8  data  bits^  I  or  2  stop 
hits,  aiiff  cHthcr  odd  or  even 
parity, 

•  All  connections  go  to  a  44  pin 
gold  plated  edore  co[iiiectf>r 

•  Board  only  $1  2.00;  u  itti  partR 
$35.00 


8K 

STATIC 

RAM 

Part  no.  300 

•  BK  Alt  air  hii-s  memory 

•  Uses  2102  Slalir  nieinory  vhips 

•  Mi-mory  pro  I  eel 

•  Gold  contacts 

•  Wait  stales 

•  On  board  repjdalor 

•  S-100  bus  compatible 

•  Vector  ifipul  optioii 

•  TRl  state  buffprtHf 

•  Board  onlj  S22.^l^);  %^ilfi  part^ 
$L60.00 


RS- 232 /TTL 
INTERFACE 


Fkrt  no.  2:^2 

•  CkjiiverlB  ITL  to  RS232,  ind 
converts  RS  232  to  TTl. 

•  IVo  separate  c^irtuiits 

•  Requires   12  ajid  ^  1 2  volts 

•  All  r(»nnectlons  ^o  lo  a  10  pin 
u;old  phi  led  edge  connector 

•  Board  only  $4.50;  with  parte 
$7,00 


sm 


DC 

POWER 
SUPPLY 

Pari  Tii>.  6085 

•  B<«rd  *iipplies  a  regulated  +5 
volts  at  3  amps.,  +12,42,  and  -5 
vol  In  at  I  niiip. 

•  (iirtruil  iio»  tillers,  rerlifiers, 
and  regubhN'9. 

•  Power  required  ia  8  %ottB  AC  at 
3  aitipK.,  and  24  volte  AC  C/F.  a  I 
t  .5  amps. 

•  lioard  only  $12,50 


TIDMA 


Part  no,  1 1 2 

•  Tape  Interface  Direct  Memary 
Acceflfl 

•  Kec'fird  and  play  |irograntii  with- 
out bi>i)tstrap  loader  (no  prom) 
him  V^K  rincoder/det'CHlcr  for 
dkc*i^l  connections  to  low  coit 
rei^order  at  625  baud  rate,  and 
dirtH-l  conjiections  for  m[)ii1^  and 
oulputa  to  a  di^l^l  recorder  at 
anv  bftyd  rate. 

•  $-100  bus  compatible 

•  Bimrd  otily  $35.00; 
Hith  parts  $110,00 


Fart  no.  n  1 

TAPE 
INTERFACE 

•  Play  and  record  Kansas  City 
Standard  tapes 

•  Converts  a  tow  cost  tape 
recorder  to  a  di^lal  recorder 

•  Works  lip  to  1200  baud 

•  Diintal  in  and  out  are  TTL-serial 

•  Output  of  hoard  connects  to 
niic.  in  of  recorder 

•  Earphone  of  recorder  connects 
to  input  on  board 

•  Re<|iiires  +5  volts,  low  power 
drain 

•  Bciard  $7,60;  with  parti  827.50 

•  No  I'oiU 


Par! 

no,  107  ^^  ^^^ 

RF        »■— T« 
MODULATOR 

•  Converts  video  to  AM  modu- 
lated Rl'\  ChauEidis  2  or  3 

•  Power  required  is  12  voltJ  AC 
C,T,»  or  +5  volts  IIC 

•  (ioard  $7.60;  with  parts  $13.50 


Apple  II 
Serial  I^ 
Interface 

P^l  N  p.  2 

•  Baud  mten  up  to  30,000 

•  Plug!  into  Apple  P^riplieiral 
connector 

•  tjow  -*  tir  r*ni  I  d  rai  n 

•  RS  282  Input  and  Output 

^oriwARt: 

•  Input  11 1  111  (lilt  put  routine  fruin 
n)unitor  or  BA^tC  to  Leletype  or 
other  serial  jirintir, 

•  IVc^gratn  for  UEim^  an  AppIr  tj 
fur  a  vidrf)  (jr  an  bitettigcDt  tcr- 
minaL  Board  unlv  —  $15.00: 
with  parte  -  $42.00;  us^nbled 
and  tested  -  $62.00. 


TELEVISION 
TYPEWRITER 


Part  no,  106 

•  Stand  alone  TVT 

•  52  char/line,  16  lines,  modifi- 
cations for  64  char /line  included 

•  Parallel  ASCII  (TTL)  input 

•  Video  output 

•  IK  on  board  niemorv 

•  Output  for  i-omputer  ton- 
trolled  cuTser 

•  Auto  scroU 

•  ^on-distnietive  eurier 

•  Cin^ser  inputs:  up,  down,  left^ 
riglit,  hoii^„  EOL,  KOS 

•  Scroll  up,  down 

•  Requires  +S  voltji;  at  L5  amps, 
and  '12  volts  at  IMt  uiA 

•  Hoard  only  $39.U0;  with  purls 
$145.00 


MODEM 


Part  no.  109 

•  T>pe  WS 

•  F'uU  or  half  duplex 

•  Works  up  lo  HOO  huud 

•  Ori^nalF   or    Answer 

•  No  coils.,  only  low  cost  com- 
ponen  ts 

•  TTL  input  and  output  serial 

•  Connect  E  ohm  a^paker  aiul 
crvstaJ  mic.  direct  I  v  to  board 

•  Liscs  XR  FSK  demodulator 

•  Require?  ^'^  volts 

•  Board  S7,60;  with  parts  $27,50 


To  Order: 


Mention  part  number  and  descripliou.  For  parts  kits  add  '^A'^  to  part  number.  Shipping  paid  tor  orders 
accompanied  by  check,  money  order,  or  iMastcr  (liargCn,  Bardc Americard ,  or  VISA  ntunticr,  expiration 
date  and  signature.  Shipping  charges  added  to  C.0.0.  orders.  California  residents  add  6.5%  for  tax. 
Parts  kits  Include  sockets  for  all  ICs,  compouenltf  and  circuit  board.  Documentation  is  included  with 
all  products.  Dealer  inquiries  invited.  24  Hour  Order  Line:  (408)  37  W59&L  ^21 


rrSUBSCRIBE  TO  KILOBAUD 


w 


NOW  AND  GET  THIS  $S 


BOOK  FREE! 


^\xv 


HOBBY  COMPUTERS  ARE  HERE! 


HERE'S  YOUR  CHANCE  to  get  the  best  selling  book  in 
the  hobby  computer  field  .  ,  .  for  free  ,  ,  .  our  gift  when  you 
try  Kilobaud  Magazine  on  a  trial  subscription^  If  the 
magazine  isn't  all  we  my  and  a  lot  more ,  ,  .  if  you  are  willing 
to  he  without  it ,  .  .  fust  ask  for  a  refund  and  keep  the  book 


<^ 


Hobby  Computers  Are  Here  is  for  the  beginner  ,.,  It  starts  out  with  the 
fundamentals  of  microcomputers  .  ,  ,  shows  how  all  of  the  basic  parts  of  a 
computer  system  work  .-,  gates,  flip-flops,  TTL  logic,  keyboards,  video 
generators,  I/O  systems,  CPUs  .,.  it  is  a  whole  basic  education  in 
microcomputers.  That's  why  more  copies  of  thfs  book  have  been  sold  than 
any  other  in  the  field. 

Okay,  so  the  book  is  great,  what 
about  KHobaudl  If  you  know  anyone 
who  is  getting  Kilobaud  just  ask  them 
•  .  •  if  not,  take  a  peek  at  a  copy  (if 
there  are  any  left)  in  your  local 
computer  store  ,  .  .  and  you'll  find  out 
why  Kilobaud  is  the  fastest  growing 
magazine  in  the  hobby  computer 
field.  It's  written  by  the  readers  and  in 
simple  language  -  .  .  you'll  find  your- 
self getting  many  hours  of  enjoyment 
out  of  each  issue, 

SUBSCRIBE.  Never  mind  the  $2 
per  copy  ,  .  .  which  comes  out  to  $24 
a  year.  The  subscription  rate  is  only 
$1 5  for  a  year  and  WE'LL  TH ROW  I N 
THE  $5  BOOK  FREE.  Charge  it  to 
your  Master  Charge,  BankAmericard 
or  American  Express,  If  you  are  in  a 
hurry,  you  can  call  it  in  on  our  toll 
free  800  number  and  your  book  will 
be  on  its  way  to  you,  along  with  the 
current  issue  of  Kilobaud. 


Toll  free  subscription  number  800-258-5473 


KBS  1-73-S-7: 


Peterborough  nh  03458 
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R.  J,  Bosen 

Box  93 

Magna   UT  34044 


How  Good  Is 
the  North  Star  Disk? 


and  why  is  it  getting  so  popular? 


How  would  you  like  to 
be  able  to  turn  your 
system  off  at  night,  come 
back  the  next  morning,  flip  2 
or  3  switches,  and  be  running 
complex  BASIC  programs  in 
1 5  seconds?  There  are  several 
ways  of  accomplishing  this^ 
ranging  from  keeping  a 
BASIC  interpreter  in  PROM 
and  files  on  tape  to  buying  a 
powerful  disk  drive  and 
controller. 

Commercial     computers 
have  used  a  number  of  inter- 


Photos  by  Guy  Malmborg 

esting  schemes  to  accomplish 
an  "autoload*'  —  Eniac  used  a 
large  switch  panel  organized 
as  memory  words.  Early 
Control  Data  computers  used 
spinning  cams  to  dose 
switches  and  load  data  words 
into  memory.  Recent  modern 
minicomputers  have  made 
good  use  of  direct  storage 
access  disk  systems  to  take 
over  the  memory  system  and 
stuff  a  bootstrap  program 
from  the  first  sector  of  a  disk 
to  the  first  few  memory  loca- 


tions. 

Most  of  these  methods, 
however,  have  been  too 
complicated  and  expensive 
for  home  use.  But  there  is  at 
least  one  happy  exception  to 
this  trend  -  the  North  Star 
Micro-Disk  System.  For 
about  $700  (the  cost  of  3 
disk  packs  on  a  large  main* 
frame  system}^  you  can  have 
the  kind  of  performance  de- 
scribed above. 

The  North  Star  Micro-Disk 
System    is   similar   to   other 


Photo  A.  if  you  are  familiar  with  full-sized  floppy  systems,  this  photo  will  give  you  an  idea  of 
the  new  size  of  things.  Both  disf^ettes  have  been  pulled  halfway  out  of  the  drives  for 
comparison. 


floppy  disk  systems  in  many 
respects,  but  the  price  was 
kept  at  a  minimum  by  elim- 
inating some  of  the  frills 
without  making  major 
sacrifices  in  performance. 
Incidentally,  some  of  these 
frills  have  also  been 
eliminated  by  other  manufac- 
turers Without  comparable 
price  reductions. 

One  of  the  differences 
between  the  North  Star 
system  and  more  convert 
tiona!  floppy  systems  is  the 
use  of  a  minifloppy  drive 
instead  of  a  full-sized  drive. 
This  decreases  the  total 
amount  of  data  that  can  be 
saved  on  a  disk.  The  mini- 
floppy drive  can  store  89.6 
kilobytes  of  information  as 
formatted  by  the  North  Star 
controller.  Also,  this  is  not  a 
direct  storage  access  device.  It 
uses  a  memory^mapped  I/O 
system  similar  to  the  kind  of 
input/output  commonly  used 
in  a  6800  microprocessor 
system.  This  is,  however,  still 
much  faster  than  most  tape 
systems  that  could  be  pur- 
chased on  a  hobbyist's 
budget.  The  North  Star  mini- 
floppy format  is  somewhat 
less  capable  of  storing  targe 
amounts  of  data  than  other 
minifloppy  systems  which 
utilize  double  or  quad  density 
data  packing.  Still,  89.6 
kilobytes  leave  sufficient 
room  for  a  great  many  pro- 
grams on  a  single  diskette, 
and  swapping  diskettes  takes 
just  5  or  10  seconds.  Also, 
lower  data  density  may  result 
in  higher  data  integrity. 

There  are  4  main  com- 
ponents in  the  North  Star 
disk  system:  the  drive,  the 
controller,  the  disk  operating 
softvi^re,  and  the  BASIC 
interpreter.  Let's  examine 
them  one  at  a  time* 

The  Disk  Drive 

North  Star  uses  the 
Shugart  SA400  minifloppy 
diskette  storage  drive.  This  is 
good  news  for  the  hobbyist 
because  Shugart  is  one  of  the 
maior  names  in  floppy  disk 
technology,  and  many  of  the 
parts  (notably  the  read/write 
head)  have  similar  or  identical 
counterparts    with    the    very 
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successful  SA800  drive.  The 
drive  is  solidly  built  and 
appears  very  rugged  Most  of 
my  disk  drive  experience  has 
been  with  huge  capacity  rigid 
disks,  and  I  was  surprised  to 
notice  that  there  are  no  pro- 
visions for  alignment  of  the 
minifloppy,  I  was  assured  by 
the  technicians  at  North  Star 
that  there  have  been  no  prob- 
lems with  diskette  inter- 
changeablility  since  one  of 
the  recent  modifications  to 
their  controller  board,  but  I 
had  a  great  deal  of  trouble 
reading  the  diskette  originally 
shipped  to  me  (containing  the 
disk  operating  system  and 
BASIC).  I  took  it  to  my 
distributor^  and  he  had 
similar  troubles  reading  it. 
Autoloading  from  it  took 
about  20  minutes  because  so 
many  repeats  were  necessary 
due  to  errors  detected  with 
the  cyclic  redundancy  check- 
ing software.  As  it  turned 
out,  I  can  reliably  read  the 
diskettes  I  write,  my  dis- 
tributor can  read  the 
diskettes  he  writes,  but  we 
can't  read  each  other's 
diskettes  very  well,  and 
neither  of  us  bad  much  luck 
reading  the  stuff  I  got  from 
North  Star. 

The  diskette  is  hard 
sectored  for  10  sectors  per 
track  and  35  tracks  per  disk, 
with  the  first  4  sectors  dedi- 
cated to  the  file  directory. 
Two  hundred  fifty-six  bytes 
of  data  storage  are  avail abfe 
on  each  sector,  and  a 
preamble  of  16  bytes  of  zeros 
and  a  special  sync  charactar 
precedes  the  data*  The  data  is 
followed  by  one  check  byte. 
This  formal  differs  somewhat 
from  that  used  by  large- 
capacity  rigid  disk  drive 
manufacturers  in  that  it  does 
not  allow  address  verification- 
This  is  an  interesting  area  of 
sacrifice.  Many  iarge-disk 
systems  verify  the  disk  ad- 
dress after  every  seek  to  make 
sure  the  drive  has  gone  to  the 
corr^t  track  and  sector. 
Floppy  systems  do  not  do 
this.  It  has  caused  no  problem 
in  my  system  and  is  an  ex- 
ample of  eliminating  the  icing 
while  preserving  the  cake*  I 
think    it   is    worth    it   for  a 


hobbyist  or  small  business, 
but,  for  a  big  business  whose 
file  entries  represent  thou* 
sands  or  millions  of  dollars,  it 
may  be  a  serious  drawback. 

The  diskette  may  be  write 
protected  with  a  piece  of 
masking  tape  folded  over  a 
cutout  in  the  cardboard 
carrier  —  very  clever.  When 
protected,  the  drive  will  not 
write  even  if  (erroneously) 
told  to  do  so  by  the  disk 
controller. 

The  drive  comes  without  a 
cabinet,  but  my  distributor 
didn't  charge  me  for  one  of 
the  pretty  (blue)  jobs  you  see 
in  die  photographs.  Inciden- 
tally, there  is  room  inside 
that  littic  box  for  a  small 
power  supply,  too,  and,  even 
though  I  didn't  pay  the  $40 
they  wanted  for  it,  they 
shipped  me  the  PC  board  and 
regulators,  anyway,  so  I  could 
tap  into  the  unregulated 
power  from  my  computer,  I 
was  pleasantly  surprised  at 
that,  but  it  got  me  into  some 
trouble  later*  The  +12'Voit 
supply  draws  a  lot  of  current 
when  the  motor  starts  up, 
and  I  had  to  beef  it  up  before 
the  drive  would  run  reliably. 

I  was  also  impressed  by 
the  head- see  king  mechanism. 


They  have  used  a  stepper 
motor  to  spin  a  disk  tn  small 
increments.  The  disk  has  a 
spiral  groove  in  it,  and  what 
looks  like  a  ball  bearing  rides 
this  spiral  in  and  out,  pushing 
the  head  carriage  mechanism 
toward  or  away  from  the 
center  of  the  disk.  On  long 
seeks,  you  can  hear  the 
stepper  motor  make  a  flutter- 
ing sound  at  each  track. 
Track-to-traek  access  is  ad- 
vertised at  40  milliseconds, 
which  means  a  35-track  seek 
will  take  about  1.4  seconds. 
North  Star  charges  about 
$400  for  this  disk  drive,  but, 
if  you  order  directly  from  the 
factory,  you  can  get  it  for 
about  $355. 

The  Disk  Controller 

The  disk  controller  Is 
implemented  on  a  single 
S-100  compatible  PC  board 
which  has  been  silk-screened 
and  solder-masked  to  increase 
ease  of  assembly.  Sockets  are 
included  for  every  IC,  and,  if 
my  experience  is  typical,  it  is 
a  good  idea.  Even  though  I 
never  had  to  replace  parts,  I 
swapped  a  lot  of  them  around 
in  order  to  test  them  because 
of  timing  problems  I  had. 

They  used  a  lot  of  clever 


unorthodox  hardware  tricks 
on  this  board.  For  example, 
their  use  of  memory^mapped 
1/0,  rather  than  standard 
8080  I/O  ports,  surprised  me. 
The  disk  controller  looks  like 
a  IK  block  of  variable  speed 
read  only  memory  to  the 
system  software,  with  each 
disk  command  decoded  not 
from  data  sent  out  from  the 
accumulator,  but  from  the 
contents  of  the  address  bus. 
Status  and  disk  data  are  given 
to  the  CPU  on  the  memory 
data  in  lines  as  if  the  data 
were  retrieved  from  system 
ROM,  and,  when  data  is  not 
available  as  fast  as  the  CPU 
wants  it,  ''wait"  states  are 
introduced  exacdy  as  ff  the 
CPU  were  waiting  for  slow 
memory.  This  scheme  does 
not  tie  up  any  of  the  256 
input  or  output  ports  of  the 
8080,  but  it  does  use  IK  of 
address  space  starting  at  ad- 
dress EOOO  in  the  standard 
version.  North  Star  may  have 
saved  a  little  money  with  this 
method  because  they  don*t 
have  to  decode  the  data  out 
imes,  but  I  think  there  were 
other  reasons  for  their  choice 
of  memory-mapped  I/O.  It 
may  be  possible  to  use  the 
North  Star  controller  with  a 


Photo  B.  It  is  interesting  to  compare  the  mini  drive  with  a  giant  rigid  disk  system.  This  photo 
illustrates  the  relative  si^es.  Baft-park  ratios  for  data  capacity  are  300  to  h  For  price,  the  ratio  Is 
1  to  18,  and  the  large  drive  transfers  data  about  20  times  as  fast  as  the  mini. 
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minimum  of  modifications  in 
a  6800  or  similar  system 
because  of  this  choice. 

Incidcniaily,  1  was  able  to 
use  the  North  Star  controller 
concurrently  with  a  Godbout 
8K  PROM  board  with  both 
addressed  at  EOOO,  but  with 
the  PRO  Ms  of  the  Godbout 
board  removed  from  EOOO  to 
EFFF.  Software  package  1 
owners,  take  note. 

Note  a  few  other  inter- 
esting hardware  tricks.  There 
are  3  PRO  Ms  on  the  board; 
two  are  conventional  program 
storage  devices  for  bootstrap 
and  low-level  disk  routines, 
and  the  third  sits  on  the 
upper  8  address  lines  to  de- 
code board  selection,  boot- 
strap PROM  selection,  status 
requests,  or  the  availability  of 
a  byte  of  data  to  be  written 
on  the  disk.  There  is  also  an 
on-board  clock  instead  of  an 
attempt  to  use  the  8080 
system  clock.  This  may  be 
due  to  the  current  trend  of 
using  the  Z-80  and  other 
microprocessors  with  dif- 
ferent clock  speeds.  Also,  the 
engineers  at  North  Star  have 
allowed  the  option  of  using 
XRDY  instead  of  PRDY  to 
synchronize  CPU  speed  with 
memory  speed. 

The  other  functions  imple- 
mented by  hardware  are: 
Sync  byte  detection  is 
directly  decoded  from  the 
disk  and  presented  as  a  status 
flag  to  the  CPU,  and  a  power- 
on  clear  eliminates  the 
necessity    of    resetting    the 


board  at  turn-on  time.  (1  wish 
my  memory  boards  had  this 
feature;  most  of  the  15  sec- 
onds it  takes  to  autoload  are 
spent  unpro  tec  ting  RAM.) 

A  function  not  imple- 
mented by  hardware  is  error 
checking.  Most  disk  systems 
use  hardware  to  do  a  cyclic 
redundancy  check  or  an  error 
correction  code.  North  Star 
does  a  CRC  in  software.  Also, 
address  marks  are  conven- 
tionally written  on  a  disk  by 
the  controlling  hardware  and 
verified  at  seek  time.  This  is 
not  done  in  the  North  Star 
system,  as  previously  men- 
tioned. 

I  found  a  couple  of  prob- 
lems with  the  disk  controller. 
Firsts  current-modei  PC 
boards  (#MDC  A-2)  need  a 
modification  which  requires 
cutting  a  run  and  adding  a 
jumper.  This  is  documented 
in  an  errata  sheet  included 
with  the  kit  Unfortunately 
for  me,  this  didn't  solve  all 
my  problems,  f  found  my 
board  was  sometimes  unable 
to  set  a  flip-flop  used  to 
inform  the  CPU  of  ''write'' 
status,  and  the  software 
would  iust  hang  in  a  loop 
waiting  for  it  I  spent  many 
hours  with  a  scope  trying  to 
make  this  problem  go  away 
and  finally  succeeded  by 
making  a  minor  modification 
to  the  PC  board-  I  discussed 
this  with  North  Star  and  they 
were  very  alarmed,  claiming 
that  no  one  else  has  ever  had 
a  similar  problem  and  that  I 
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2.       CR 


3. 

DE 

4. 

CO 

5- 

TY 

6- 

GO 

7. 

GA 

a. 

JP 

9. 

LF 

10. 

SF 

11. 

CF 

12. 

CD 

13. 

RD 

14. 

WR 

15, 

IN 

16. 

DT 

List  the  disk  directory  of  the  optJonally  specified  drive. 

The    following     information    h    returned:    fi^e    names, 

lengths,  starting  addresses,  and  types. 

Create    a    new    file.    CRT    ^edfies    name,   lengthy  and 

optional  starting  disk  address. 

DeJete  a  ftle. 

Compact  file  space,  eliminating  blank  areas. 

Change  the  type  of  a  file. 

Load  and  execute  s  type  1  file. 

Set  the  '*gr>  address"  of  a  type  1  f jle. 

Jump  to  the  address  specified  in  HEX  from  the  CRT. 

L4>ad  a  file  to  RAM, 

Save  a  file  from  RAM. 

Copy  a  file  (same  or  different  disk,  different  names). 

Copy  an  entire  diskette  (multiple  drrve  systems). 

Read  a  # of  blocks  from  disk  to  RAIV1. 

Write  a  #qf  blocks  from  RAM  to  disk. 

Initialize  a  new  diskette. 

Drive  test:  vwrites  a  changing  pattern  all  over  the  diskette, 

then  reads  and  checks  it.  This  *s  useful  for  checking  a 

diskette  for  bad  spots. 

Table  J. 


probably  have  a  bad  chip» 

The   Disk   Operating  System 

I  think  this  is  one  of  the 
real  strengths  of  the  North 
Star  system.  It  provides  the 
ability  to  load,  save,  execute, 
or  access  files  by  name  or 
disk  location.  Names  may  be 
up  to  8  characters  long.  Up  to 
256  different  file  types  may 
be  defined,  and  4  are  pre- 
defined with  the  system. 
They  are: 

Type  0:  Default  type.  All 
files  are  type  0  until  ex- 
plicitly changed. 
Type  J:  Machine  language 
(executable)  program- 
Type  2:  BASIC  program.  Can 
be    loaded    or    saved    from 

BASIC 

Type  3:  BAStC  data  fiie-  Can 

be  read  or  written  by  BASIC 

Interfacing  with  system 
hardware   is   provided    by   a 

good  documentation  package 
and  memory  space  for  the 
user  to  write  his  or  her  own 
t/O  and  initialization  rou- 
tines. The  guidelines  provided 
are  thorough,  and  I  have  seen 
the  DOS  successfully  inter- 
faced to  a  POLY^SS,  a3P+S, 
and  a  line  printer  with  rela- 
tive case. 

There  are  16  commands 
available  from  the  CRT,  Most 
of  them  specify  the  file  name, 
and  some  also  specify  drive 
number  (1  lo  3),  disk  ad- 
dresses, RAM  addresses,  and 
number  of  sectors  to  be  oper- 
ated upon.  These  commands 
are  shown  in  Table  1. 

I  am  so  pleased  with  the 
DOS  ihai  it  is  hard  to  specify 
a  weakness  of  any  kind.  But 
it  would  be  very  nice  to  have 


the  ability  to  flag  and  skip 
over  bad  tracks  on  a  diskette, 
t  really  don't  know  if  this 
should  be  called  a  weakness 
of  the  DOS  or  of  the  con- 
troller hardware,  but  it  would 
certainly  be  helpful. 

North  Star  BASIC 

1  am  also  quite  pleased 
with  North  Star's  implemen- 
tation of  BASIC  It  is  much 
better  than  the  5K  version  I 
had  been  using,  even  though 
it  uses  10K  of  RAM  lo  do  it 

I  have  noticed  that  it  is 
much  slower  at  number 
crunching  than  I  had  ex- 
pected, but  it  calculates  8 
significant  digits  instead  of 
the  more  common  six,  and 
the  slower  speed  is  probably  a 
good  marketing  strategy  for 
North  Star,  whose  second 
major  product  is  a  hardware 
floating  point  board  designed 
to  speed  up  number  crunch- 
ing. 

As  shipped  from  the  fac* 
tory,  North  Star  BASIC 
expects  to  find  16K  of  RAM 
starting  at  address  2000  hex. 
It  does  not  overwrite  the  disk 
operating  system,  although 
some  commands  of  the  DOS 
bomb  BASIC  (It's  a  small 
loss  when  it  only  takes  5 
seconds  to  reload.)  BASIC 
uses  the  upper  4K  (approxi- 
mately) for  program  storage, 
and  documentation  is  pro- 
vided for  expanding  or 
moving  the  program  storage 
space* 

Maior  strengths  of  the 
BASIC  package  are  shown  in 
Table  2.  Additionally,  all  of 
the  standard  features  you'd 
expect    to    find    in    a    good 


1.  A  line  editor  v^ich  has  several  commands  for  cropyingor  changing 

portions  of  old  lines. 

Z  Formatted  output  similar  to  FORTRAN, 

3.  Multiple^tine  user-defined  funciions. 

4.  String  and  substring  mantpuldiion. 

5.  Boolean  operators:  and,  or,  not. 

S.  Memory  examine  and  fill  (decimal  memory  values!, 

7.  8080  in  and  out  capabilities. 

B,  Machine  language  subroutine  calling  with  interface  to  DE  ^nd  Ht, 

register  pairs* 

9L  #of  bytes  of  program  storage  remaining  can  be  calculated. 

10.  Matural  logs  and  antilogs. 

1 1.  Random  and  sequential  dhk  file  accessing, 

1 2.  Trigonometry  {sine  and  cosine  only). 

13.  Mult iple  dimerisioned  arrays. 

14.  Renumber* 

Table  2 


0^ 
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BASIC  package  are  available 
with  North  Star  BASIC 

As  for  its  weaknesses,  once 
again^  it  is  hard  to  criticize  a 
software  package  as  sophisti- 
cated as  this  one^  especially  at 
this  price.  Less  capable 
BASIC  interpreters  have  been 

sold  for  thousands  of  dollars 
with  no  hardware  and  very 
little  documentation  pro- 
vided. 

For  a  price  which  I  con- 
sidered very  reasonable,  I 
recently  received  from  the 
factory  a  software  update  on 


a  diskette.  This  time  I  was 
able  to  read  the  diskette 
perfectly.  Included  are  ARC- 
TANGENT   and     "CHAIN," 

the  latter  allowing  one  BASIC 
program  to  call  and  execute 
another  BASIC  program  from 
the  disk-  I  consider  this  an 
indication  that  they  intend  to 
give  good  support  to  this 
product. 

Conclusions 

Overall,  I  am  very  pleased 
with  the  North  Star  disk 
system*  I  am  convinced  that, 


dollar  for  dollar,  it  is  the  best 
investment  to  be  had  in  the 
area  of  mass  storage  for  conv 
puters  today.  Extra  bonuses 
are  tfie  great  disk  operating 
system  and  the  good  imple- 
mentation of  BASIC 

Nevertheless,  it  is  a  big 
project  I  have  buili  each  part 
of  my  system  from  the 
ground  up,  and  this  has  been, 
by  a  big  margin,  the  most 
difficult  of  all,  including 
home  brewing  my  own  CPU 
from  Altai r  PC  boards  and 
home      brew     components, 


cabinet,  power  supply,   back 
plane,  etc. 

I  recommend  to  those  of 
you  interested  in  buying  this 
product  tha^  if  you  don't 
have  a  solid  background  in 
hardware  and  access  to  a 
good  dual -channel  oscil- 
loscope, buy  it  assembled  and 
tested.  It  may  have  been  just 
bad  luck  on  my  part,  but^ 
even  though  I  never  had  to 
replace  a  bad  component  or 
redo  a  connection,  it  still 
look  me  almost  2  weeks  to 
get  it  running  flawlessly.  ■ 


John  RheinsteiB  WAIPTZ 
10  Gould  Road 
Lexington  MA  021  73 


Most  versions  of  BASIC 
have  a  built-in  func- 
tion RND(X},  which  is  used 
to  obtain  pseudorandom 
numbers.  These  numbers  are 
called  pseudorandom  because 
a  deterministic  algorithm  is 
utilized  to  generate  the 
desired  numbers.  While  not 
truly  a  random  sequence,  ihe 
output  from  a  good  random 
number  generator  is  a 
sequence  of  numbers  which 
passes  various  statistical  tests 
for  randomness.  Unfortu- 
nately, not  all  random  num- 
ber generators'  output 
sequences  may  reasonably  be 
considered  to  be  random. 

The  Z'80  has  a  7-bit  re- 
fresh register,  the  R-register, 
which  may  be  used  to  gener- 
ate truly  random  numbers,  fn 
this  article,  I  shall  indicate 
how  1  accomplished  this  on  a 
Digital  Group  Z-80  system 
using  Maxi-BASIC.  Minor 
variations  should  allow  the 
technique  to  be  used  with 
other  versions  of  BASIC 
running  on  Z-80  micro- 
computers, 

Maxi-BAStC  has  a  built-in 
function  CALL  (argument). 
This  function  calls  a  machine 
language  subroutine  which 
starts  at  the  location  given  by 
the  argument  (in  decimal). 
The  CALL  function  returns 
to  the  calling  program  the 
integer  which   is   in   the  HL 


Pseudorandomness  Is 

Just  Not  Good  Enough 

—  true  random  happiness  with  a  Z-80 


register  when  the  machine 
language  subroutine  returns. 
The  simple  program  listed 
below  serves  the  purpose  of 
zeroing  the  H-register  and 
loading  the  R-register  into  the 
L-register. 

046  OOOg    LD  H,0 

ZBS  1373    LD  A.R 

157g  LD  L,A 

3110  RET 

This  subroutine  uses  6 
memory  locations  and  may 
be  placed  wherever  con- 
venient.    I     use    005     3508 

(1512^0)     ^^     the     starting 

location.  A  sample  calling 
sequence  in  BASIC  is  given 
below. 


10 


INPUT  X 


200 
210 


LETZ«  CALL{1512) 
LET  2  =  Z/128 


In  this  calling  sequence^ 
statement  200  returns  an 
integer  between  (and  in- 
cluding) 0  and  127.  State- 
ment 210  normalizes  this  to 
the  range  0  to  T  Statement 
10  is,  perhaps,  a  surprise. 
However,  if  it  is  not  used, 
then  you  cannot  be  assured 
of  obtaining  a  truly  random 
sequence  of  numbers.  There 
should  be  an  INPUT  state* 
ment  in  the  program,  whether 
needed  or  not^  prior  to  each 


call  for  a  random  number 

The  R~register  is  a  counter 
which  is  incremented  every 
time  an  instruction  is  fetched 
—  several  hundred  thousand 
times  per  second,  usually. 
The  current  contents  of  the 
counter  are  sampled  by  the 
LD  A,R  instruction.  We  ran- 
domize  the  intervals  at  which 
the  R-register  is  sampled  by 
means  of  the  INPUT  state- 
ment- This  statement  requires 
a  response,  a  keyboard  input. 
It  is  the  random  length  of 
time  required  for  this  re- 
sponse that  is  responsible  for 
the  truly  random  sequence  of 
numbers  produced.  ■ 
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STRIP 


WRAP 


UHWR&P 


WRAP 


Wire  ^vrapping 

c:enter 


WRAP 


im^^^' 


;j,iM'rii*nsm]iwi™ 


HOBBY  WRAP 
TOOL 


Wire-wrapping,  stripping,  unwrapping  tool  for 
AWG  30 on. 025  (0.63mm)  Square  Post. 


Regular  Wrap 

WSU-30 

S6.95 

Modified  Wrap 

WSU-30M 

*7.95 

NEW 


Model  BVf-e3Q 


WIRE  WRAPPING  TOOL 

For  .025"  (0.63mm)  sq,  post 
''MODIFIED" wrap,  positive 
indexing,  anti-overwrapping 
device. 


for  (mality  efectrcMiK  parts  and  tools. 


WIRE-WRAPPING  KITS 

Contains:  Hobby  Wrap  Toot  WSU  30. 
(50  ft.)  Roll  of  wire 
Prestripped  wire  1"  to  4" 
lengths (50  wires  per  package) 

stripped  1"  both  ends. 


Battery 
wire 

wrappins      ^ 

I 


COMPLETE 

WITH  BFT 


fot  AWG  30 

BW-630 

$34S5' 

For  AWG  26^28 

BW2&2a 

$39.95* 

Bit  for  AWG  30 

BT^30           $3.95 

Bit  for  AWG  26^28 

BT-2628      1795 

=  U SE  "C '  SHE   N S -CAD  G ATTER I ES 
(NOT  INCLUDED) 


Wire  Wrspf>ifig  K^1  r Slues 

WK  26 

S129& 

Wfrf!  Wf apfuFip^  Kit.  CYpHovw  i 

WK  7  V 

^12.95 

Wirf^WfappinfiKit.lWhitei 

WK2W 

112.95 

W-^e  WraqpinRKiHRedi 

WK?R 

$12.95 

ROLLS  OF  WIRE 

Wire  for  wire-wrapping  AWG-30 

(0,25mm)  KYNAR*  wrre.  50  ft.  roll 
silver  plated,  solid  conductor, 
easy  stripping. 


30-  A  wo  Y  el  low  Wi  re  !?Qtt  Roll      f^  jp  Y  nr^n_     $  1  96 


iD'  AV.'G  Whi}^  Wire,  fiflft.  Rati      P.  'iCiVi  qpfiri       %  {  gg 


in  ,AW0  RtsJ  Wif€^  ^lOM  HtJil 


W.^OROO^O       Si. 96 


^0  AWG  Uli.ie  WifF:.  !H>fc  Roli~"l"l^  KfKJ^O  I  il  38 


WIRE  WRAPPING  KIT 


Contains:  Hobby  Wrap  Tool  WSU -30. 
Roll  of  wire  R-30B  0050,  (2)  14 
DIP'S,  (2)  16  DIP'S  and  Hobby  Board 

H-PCB-1. 


WIRE  DISPENSER 
m  With  50  ft.  RotI  of  AWG  30 
KYNAR''  wire-wrapping  wire. 

■  Cuts  the  wire  to  length. 

■  Strips  1"  of  insulation. 

■  Refi liable  (For  refills,  see  above) 


Bhjf  Wire 


'j'.'v  Vv'irn 


VV'Mie  Wire 


Rc5f!  Wire- 


WD-30'a       53.96 


.WD-30-Y      %3BS 


WD-30-W 


WD-30-R 


$3,95 


Wire-Wroit>p«ng  Kit 


WK'3B  EBlue) 


51G.95 


WIRE-WRAPPING  KIT 


Contains:  Hobby  Wrap  Tool  WSU-30  M , 
Wire  Dispenser  WD-30-B,  (2)  14  OiPs. 
(2)  16  DIPS,  Hobby  Board  H  PCB-1, 
DIP/IC  Insertion  Toot  INS'1416  and 
DIP/IC  Extractor  Tool  EX- 1 


PRE  CUT 

PRE  STRIPPED  WIRE 

Wire  for  wire- 
wrapping. AWG-30 
(0.25mm)  KYNAF?* 
^wire.  50  wires  per 
package  stripped 
1'  both  ends. 


Wire-WrappinE  Kit      |WK'4B  (8lue)|$25.99| 


ItO-AVtr^  blm?  Wi  rf   1 '  L  Cfi^ 


.-A' AWGVfiliiw  Vi'i^e  ]"  Lone. 


^1- Awr,  White  Wire.  I'LoriE 


jv:  AWi.i  M^  ^i'.^„],"  I  l?fK 


/.OAWG  Blue  Wifi?  :"  I  nnt 


"iO  AWG  VfllOr*  Wire 


3rf>  AWC-Wriirfi  Wirg,?"  Img 


r^AWg  Rf-:^ Wire.  7''  1  nnia 


30AiAiGLSkieWiff 


ill  Atf^Q  rc'M)9>  W'tv 


JO,A^;;V/hilFWirp  j' 


3e«M-0]0    I     T^ 


ii>  "^ 'J.D  i"n 'T 


30  W- 500 10 


30RBCI0IQ 


. 1 


m  B  f50  02^J 


.30  ¥-50  020 


jCJ  W  tju  &?0 


3Of;!>Oi170         $107 


3D  E  bO  Ona 


ID  ¥-50030 


?99 


1.99 


QQ 


liii^ 


sior 


$107 


%[  S6 


Ji  Ife 


30  V^  ^0  030 


TW:=AWGRElJWirR. 


ALiAWaeilie  W'riE:.4"Lon6 


li>  AWG  VpMuw  Wire.  4"  Lr^iiE 


.10  AWLi  White.WHE.  ^^  Lfjijj 


30  ^i  bO  0  iD 


30  Ei  bO  l>4l€ 


30  ■v  "inoir^ 


30  AWfjRGid  Wire.41.<jniE 


JvlAWGB^uuWire  5"LcfliS 


30  AWL.  y#llffft  Wire.b    Ljhb 


3'C^■■^WG  While  Wire  5"  Lc-nj; 


2G-  AW(^  qeij  wirVXLon^ 


30A'^':=RlL:^Wire  £ '  Lcn;- 


^'siilov^  W  if'?.  6  ■  t  an|^  30  Y  5^0 -OtjU- 


3C  ff  50  04D 


^OBS'O^niiiO 


11  lEi 


11  l& 


$153 


1123 


SJ.25 


II. ?3 


.^OYBQObrj 


T0W-50-05n 


3O.R-&O0^.r- 


30  B  50  C^O 


]0  W-SOObD 


iP  PKNNWAlT 


MINIMUM  ORDER  S25.DQ,  SHIPHNG  CHAHfiE  11,00,  H.Y,  CITIf  fthO  STATE  RESmEHTS  ftPP 


OK  MACHINE  &  TOOL  CORPORATION 

3435  Conner  St    Bronx.  N  Y   10475  ■<2i2i  994  6600  BToieji  125091 
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DIP/IC    INSERTION    TOOL  with  Pi N  STRAIGHTENER 


STRAIGHTEN  PINS 


RELEASE 


PICK    UP 


i!lSEtlT 


14-16  Pin  Dip  IC  Inserter 


INS  1416 


$3.49 


DIP/IC  EXTRACTOR  TOOL 

The  EX]  Extratior  is  ii^^^Uy  suited  for  Piobbyist  or 
lab  engineer.  Featuring  one  piece  spnng  steeJ  con- 
struction, It  will  ex  I  fact  all  LSI,  MSi  and  SSI  devices 
of  fnflm  S  to  24  pjns. 


Extractor  Too f 


EX4 


$L49 


P.a  BOARD 


=  p 


j:-^ 


The  4  jc4,5x  \/'i.&  inch  bosr^d  1^  mada  of  ^laSt  CDJIte^  EPOXY   Laminat* 

and  feature*  solder  coated  ]  oz.  copper  pads.  The  boar^  has  provision 
for  a  22/44  two  sided  edge  tqnrectar,  with  e&n!*Ct'5  on  standard  .156 
spacing,  EdfiS  contatts  Ari  nen  dedicated  for  mSKlfnum  flexibilrly, 

Th*  l>Qard  contttin*  a  matrix  ol  .040  in.  diameter  holt*  om  400  inch 
ceiiters.  Thifl  corriponent  sfde  cdnlams  76  two-hole  pads  thftl  «»«  accom- 
rriDcj^te  any  DIP  sJ^e  iram  6-*0  piris,  »*  w^H  as  disc  ret*  components. 

Typiopi  density  is  19  of  14-Pin  or  i-6-Ptn  DEP's.  Com pOr iftn ta  may  be 
soldered  directly  to  the  board  or  mlermedlste  sockets  rnay  b«  WS*d  for 
soJderJng  Or  »C I r*' wrapping 

Two  inde|iefid*rsl  bus  sj'stem:*  Sre  pifOV(ded  for  voltage  a-nd  Bround  on 
both  side«  ol  the  board-  In  addition,  the  component  side  COntam*  14 
individuaJ  by$»e$  running  ths  luH  tenfffh  of  the  board  far  COtViplete  wir- 
ing ffexihilily.  These  busses  enabte  access  from  edge  contacts-  to  distant 
compdnentA.  These  busses  tan  atso  lefve  to  augment  th«  woltase  of 
ground  bu»se»,   and  ma/  be  eot   lo   length  for  parliculir  implications. 


Hobby  Board 


HPCB-1 


S4.99 


PC  CARD  GUIDES 

JH-i  consists  of  2  gufcctei  precision  irtQlded  wiith 
unique  s^pring  f  ingef  actiorr  that  dampens  shock  and 
vibration,  ye\  permits^  smooth  insertion  or  exlraC' 
tion  Guides  accommodate  any  card  ihic^ne&s 
IrOJri    040-.100  tnthes 


QUANTJTy^0NEPAIR(2p€sJ    L 


Card  Guides 


TR-1 


$LS9 


y\ 


PC  CARD  GUIDES  &  BRACKETS 


TRS-2  kit  includes  2  TR-1  guides  plus  2  mquntsng 
bfdackets.  Support  brac^^i.^  feature  unique  staoilizm^ 
poit  that  permits  secure  mounlmg  with  only  1  screw, 


Qufdes  &  Brackets 


TRS'2 


$3.79 


QUANTITY  -  ONE  SET  {A  pes.) 


QUANTITY  -  ONE  SET  [4  pes.} 


PC  EDGE  CONNECTOR 


44  Pin.  dual  r^ad  out,  .156"  (3,96 
mm)  Contact  Spacing,  .025''  (0,63 
mm)  square  wire- wrapping  pins. 


P.C.  Edge  Connector 


COIV  1 


\XM. 


.1  ,1  -h    I  \i  II  II  I'll 


WWW  \  \  \  \ 


P.C-B,  TERMINAL  STRIPS 

th«  TS  stfiips  prOi'iOe  posntiwe  ShIt^w   actiysted  cl?*mp 
hng  action,  aiccominodate wJrC  siies  14-30  AWG-(J.S'0, 
;?5mm)- Pins  are  polder  plalefl  copper. .042  inch  (JTimi 
diameter,  on  ,?00  tficn  fSmi^)  centers. 


4-Pole 

TS-  4 

$1.39 

8-Pole 

TS-  e 

$1.&9 

12-Pole 

TS-12 

$2,5& 

•;•  J 


DIP  SOCKET 

Dual-in-line  package,  3  level  wtre- 
wrapping,  phosphor  bronze  contact, 
gold  plated  pins  .025  (0.63mm)  sq.. 
JOG  {2,54mm)  center  spacing. 


14  Pin  Dip  Socket 


16  Pin  Dip  Socket 


UPEp 


16  Dfp 


$0.79 


■_i — M  li  id    wm 


$0,S9 


■^ 


RE8B0N  CABLE  ASSEMBLY 
SINGLE  ENDED 


With  14  Pin  DipPfitg 
24"  Long  (609mm) 


With  16  Pin  Dip  Plug 
24"  Long  f609mm) 


S£i4.24 


SE16^24 


$3.55 


$3.75 


DIP  PLUG  WfTH  COVER 

FOR  USE  WITH  RIBBON  CABLE 


14  Pin  Plug  &  Cover 

14-PLG 

$lAb 

16  Pin  PIJE&  Cover 

IG^PLG 

$1.59 

gU^HTITY:  2   PLUQ5,  '^  COVERS 


RIBBON  CABLE  ASSEMBLY 
DOUBLE  ENDED 


With  14  Pin  Dip  Plug -2''  Long 

DE  14-2 

$3.75 

With  14  Pin  Dip  Plug -4'  Long 

DE  14-4 

53,85 

With  14  Pin  Dii^  Plug  ^  8''  Long 

DE  14^8 

$3,95 

With  16  Pin  Dip  Plug -2"  Long 

DE  16-2 

$4.15 

With  16  Pin  Dip  Ptug  -A"  Lang 

DE  16-4 

$4.25 

With  16  Pin  Dtp  Plug  -8"  Long 

DE  16-8 

$4.35 

VHT-T 


WWM 


e£Z: 


xjn^ 


HWT-a 


wwt-* 


TERMINALS 

■  .025  (0,63mm)  Square  Post 

■  3  Level  Wire  Wrapping 

■  Gold  Plated 


Slotted  Terminal 

WWT4 

$2.9S 

jingle  Sided 
Terminal 

WWT2 

$2.99 

IC  Socket  Terminal 

WWT-3 

$3,98 

Double  Sided 

Terminal 

WWT'4 

$1.93 

;?5  PER  PACKAGE 


TERMINAL  INSERTING  TOOL 
For  inserting  WWT  X,  WWT-2,  WWT  3. 
and  WWT-4 Terminals  into  .040 
{1,01mm)  Dia.  Holes. 


INS-l 


$2.49 


^  , 
■^' 


WIRE  CUT  AND    STRIP  TOOL 


EaSiy  to  operate  .  .  place  mini  (up  to  4)  in  slnppkng  i\o\  witK 
tods.  «xtBndin^  beyond  cuttsr  blad«l.  press  tWtl  and  pult 
,  .  .  min  Pi  cul  and  strspped  (o  prO|i#r  "wipeiiwfapping"  Itngtti. 
Tlw  hardened  ste^h  cutting  hiadet  iftti  StiUrdy  canStTUCliOn  ot 
|Ji«  toiii  insure  long  life. 

SiFhp  lei^Etti  eaihEy  adjustable  lot  yoijr  ipplicattofis. 


DESCRIPTION 


24  ga.  Wire  Cut  and  Strip  Tool 


26  ga.  Wire  Cut  and  Strip  Tool 


?6_Q3^_Wire  Cut  and  Strip  Toof 


2S"aiy"Wire  Cui  and  ^trhp  Too 


30  ga.  Wire  Cut  and  Strip  Tool 


HDOEL 
NUMBER 


ST-IOO-S-I 


ST'100-2S 


ST  100-2  ears 


ST- 100-28 


ST-1 00-30 


ADJUSTASLE 
■SHINER'  LENGTH 
DF!iTR|PPfD  WIRE 

^HCHE(       TO       IKCUEi 


IS." 


m^" 


i^t" 


V%" 


?e"^ 


1Vf3 


^/b" 


LV^^' 


Price 


£  8  75 


$  a.  75 


$.  S,  75 
$11.50 


$1^50 


iHE  tmfl  LJSTOf  CIJT  tHIJ  STflsP  T^JqLJ  *IHi  not  iPnucaBir  F[]«  MYL£h{  0*  T(Fi.ON  ihSurjTiON 


"iWIMUM  QRDlRtaS.OO.  SHIPPIWC  CtiftRC£  tl.QO,  HT,  CITY  AND  STATE  REEIPEHTS  A  HP  TAX 


OK  MACHINE  &  TOOL  CORPORATION 

3455  Connet  St .  Bronx,  N  Y   T 04 75  ■  ( 2 1 2}  994 . 6600  ■  Telex  1 250^  T 
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Beethoven  Need  Not  Fear 

—a  little  night  music  on  the  micro 


Mike  K.  Cook  CSHBR 
71  Thatch  Leach  Lane 
Whitefieldt  Manchester 
England  M2S  6EN 


There  it  is/'  I  said  to  my 
girlfriendp  white  point- 
ing at  a  maze  of  wires, 
switches  and  LEDs  mounted 
on  a  piece  of  1  '6"  x  6'*  wood, 
'*lt's  a  microprocessor^  a  com- 
puter," I  added  in  an  attempt 
to    prevent    her    ftce    from 


dropping  any  more. 

**Is  that  why  you  couldn't 
take  me  out  this  last  fort- 
night?'' She  scowled,  and  I 
could  hear  the  inevitable 
question  forming,  '*What  does 
it  do?" 

**WeI!  ...  er  .  .  .  anything 
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and  everything  —  it  makes 
conventional  electronics 
totally  obsolete.'*  That 
seemed  to  stall  her  for  a 
second* 

"Why  isn't  ii  doing  any- 
thing?" 

"Well,  that's  because  I 
haven't  learned  to  dme  it 
yet,  ril  have  to  find  out  how 
to  play  it." 

^Tlay  it?"  She  sounded 
more  enthusiastic*  "Will  it 
play  tunes?'* 

"No,  what  1  meant  was , , , 
but  wait  a  minutCj^  that's  not 
a  bad  idea.  I  could^  yes,  per- 
haps a  loop,  raise  flag  *  ,  ,  '^1 
muttered  to  myself  in  totally 
technical  terminology,  leaving 
her  even  more  bemused. 

"So  will  it?"  she  inter^ 
rupted. 

"YeSp  It'll  even  compose 
its  own  tunes  -  a  little  elec- 
tronic Beethoven."  She 
smiled,  and  I  was  more  than  a 
littte  relieved  that  this  forty- 
legged  beast  was  not  going  to 
ruffle  the  course  of  true  love. 

And  that's  how  I  started 
playing  tunes  on  my  micro- 
processor system. 

ni  briefly  describe  the 
system.  Hobby  computers  are 
unknown  in  England, 
Nothing  (at  the  time  of  this 
writing)  is  available  com- 
mercially in  this  country,  so, 
if  you  want  anything,  you 
have  to  make  it  yourself. 
Being  a  student,  I  couldn't 
afford  anything  fancy.  After 
a  brief  look  around  the 
stockist's,  t  decided  to  buy  a 
Signetics  2650  microproces- 
sor, tt  had  a  single  voltage 
rail,  a  single-phase  clock  (you 
can  stop  the  clock),  separate 
sense,  and  flag  input/output. 
The  whole  unit  was  TTL 
compatible,  so  it  required  no 
expensive  data  bus  buffering. 
The  outputs  were  latched  and 
brought  to  eight  LEDs.  1  used 
256  X  8  bits  of  memory,  and 
I  programmed  it  by  switching 
the  inputs  to  the  RAM, 
writing  up  the  word  on  the 
switches,  and  pressing  a 
**wrife  in  memory''  button. 
When  the  program  is  entered, 
the  memory  is  switched  over 
to  the  microprocessor,  and 
the  program  runs.  When  an 
input  is  required,  the  micro- 
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processor  stops  unti!  a  *'con- 
tinue"  button  is  pressed,  Indi- 
cating  valid  data  on  the  input 
switches.  It's  not  the  most 
sophisticated  of  setups,  but  il 
will  do  for  a  start! 

So,  armed  with  this 
system,  1  set  to  worl<,  I  will 
not  detail  the  listing  of  my 
program  here,  as  2650 
machine  code  is  not  every- 
body*s  idea  of  a  barrel  of 
laughs.  The  flow  diagrams 
and  description  should  enable 
anyone  to  program  the 
machine,  and,  if  you  are 
running  BASIC,  they  will  be 
very  short  when  compared 
with  Lhe  machine  language* 
As  I  mentioned  before,  the 
Signetics  2650  has  a  flag  out- 
put, which  is  a  single-bit 
latched  output,  and  this  was 
used  for  early  experiments, 
although  one  of  the  data  bus 
outputs  could  do. 

The  Fundamental  Techniques 

To  produce  a  single  tone^  a 
software  delay  loop  is  used. 
When  completed,  the  flag  is 
raised  (a  *'1"  is  put  on  the 
output},  and  the  delay  loop  is 
entered  again;  when  com- 
pleted ^  lhe  flag  is  lowered. 
The  delay  is  caused  by 
loading  a  number  into  a 
register  and  de-incrementing 
the  register  until  It  is  empty. 
The  length  of  the  delay  and, 
hence,  the  frequency  of  the 
note  produced  are  dependent 
upon  the  number  loaded  and 
the  clock  frequency  of  the 
microprocessor.  The  Signetics 
2650  is  a  static  device,  that  is, 
the  clock  will  work  down  to 
dc-  This  gives  great  flexibility 
in  producing  a  variety  of 
outputs.  In  the  delay  loop, 
dummy  operations  can  be 
placed  to  take  more  time, 
thus  making  longer  delays;  in 
my  case,  there  is  a  "no  opera- 
tion" instruction  which  takes 
up  two  machine  cycles  or  six 
clock  cycles.  With  a  crystal- 
controlled  clock,  the  number 
of  clock  cycles  in  the  loop 
can  be  calculated  to  give  an 
exact  frequency. 

Well,  a  single  tone  is  not 
going  to  satisfy  anybody  for 
very  long-  So  the  next  step 
was  to  make  the  number 
loaded    into   the  delay  loop 


programmable  from  the  input 
switches.  You  now  have  356 
tones  to  play  with.  As  they 
are  not  on  any  chromatic 
scale,  some  of  them  don't 
sound  all  that  good.  Also, 
some  will  be  spaced  so  close 
together  that  there  will  be 
little  audible  difference  be- 
tween them*  But  it's  a  start, 
and  you  can  work  out  what 
number  loaded  into  the  delay 
will  give  what  note.  Once  you 
have  a  feel  for  this,  you  can 
start  working  on  your  first 
computer  tune.  The  problem 
is  that  the  number  fed  into 
the  delay  loop  must  be 
changed  every  few  seconds. 
This  can  be  done  by  using  the 
interrupt.  An  external  oscil- 
lator is  used  to  fire  the  inter- 
rupt. When  interrupted,  the 
microprocessor  wilt  select  a 
number  from  a  pre- 
programmed ** lookup"  table 
and  use  it  to  make  a  tone 
until  it  is  next  interrupted.  If 
the  interrupt  oscillator  is  set 
at  about  1  Hz,  simple  tunes 
can  be  produced. 

If  a  long  note  is  needed^ 

the  same  note  is  put  in  the 
lookup  table  several  times. 
The  way  to  implement  a 
lookup  table  will  vary  de- 
pending upon  the  language 
you  are  going  to  use,  but  they 
are  all  simple  and  follow  the 
basic  form  of  code-conversion 
routines  used  in  most  sys- 
tems. A  number  can  be  used 
that  is  decoded  by  the  pro- 
gram as  a  blank.  When  the 
number  is  taken  out  of  the 
lookup  store,  it  is  tested,  and, 
if  it  is  the  specified  one,  the 
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Fig,  /.  De fay  subroutine. 

program  will  halt  or  go  into  a 
loop  with  no  raising  or  lower- 
ing of  the  flag.  The  lookup 
table  can  be  set  to  scan  once 
and  stop  or  to  scan  con- 
tinuously, thus  producing  a 
repetitive  tone.  1  reckon  1 
have  the  first  microprocessor 
that  plays  "God  Save  the 
Queen."  Who  will  be  the  first 
to  produce  **The  Star- 
Spangled  Banner?" 

A  Different  Approach 

Having  given  my  girl  this 
toy  to  play  with,  I  was  hard 
put  to  get  time  on  my  own 
machine.  (Have  you  ever 
heard  a  piano  and  micro- 
processor duet?)  But,  in  the 
times  I  could  get  on  it,  1  had 
another  idea:  Dispense  with 
the  interrupter  (for  the  time 
being),  and  get  the  micro- 
processor to  produce  its  own 
tune.  [  could  take  the 
numbers  for  conversion  into 
tones    not    from    a    lookup 
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Fig,  2,  Simple  tone-producing 
program.  The  lone  produced 
by  any  number  read  in  will  be 
continually  produced  until 
the  sense  input  Is  switched  to 
*V'\  The  program  will  then 
accept  another  number.  In 
this  wayt  you  can  see  which 
numbers  produce  which 
notes. 

table,  but  from  the  program 
that  generates  lhe  tones  itself. 
This  means  that  the  micro- 
processor is  playing  its  own 
instructions  —  a  sort  of  auto- 
biography! I  also  said  dis- 
pense with  the  interrupt  oscil- 
lator, so  what  do  you  replace 
It  with?  If  the  output  is 
counted  and  a  new  number 
put  in  the  delay  loop  every 
256  cycles,  then  low  notes 
will  appear  to  last  a  long  time 
and  the  high  notes  for  a  very 
short  Lime.  The  program  was 
worked  out  and  loaded  by 
hand  (about  forty  instruc- 
tions) and  run.  The  results 
were  rather  surprising.  It 
sounded  like  a  computer.  The 
low   notes,   on   for  a  longer 
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Fig.  3.  Program  to  produce  a  simple  tune.  The  option  in  the  interrupt  routine  will  pro  ,uce  a 
Singh  or  a  repetitive  tune. 
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/v^.  4.  Sdf-playing  program. 

time,  sounded  like  a  rhythmic 
base  accompaniment,  whHe 
the  shorter  high  notes 
sounded  like  virtuoso  impro- 
vising. The  interesting  thing 
was  that,  although  I  knew 
there  was  only  one  note  being 
produced  at  a  lime  (only  one 
output),  it  sounded  as  if  two 
instruments  were  playing  to- 
gether. The  base-like  rhythm 
seemed  to  be  "continued," 
This  program  universally  met 
with  the  reaction,  "Well,  it 
sounds  like  a  computer  *  even 
though  it  doesn't  look  like 
one!"  Since  most  of  these 
critics  had  never  seen  or 
heard  a  computeri  I  don*t 
know  how  they  knew. 
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Fig.  5.  Circuit  of  DjA  converter  for  producing  different  audio 
waveforms.  The  iow-pass  filter  may  not  be  required  in  certain 
applications  or  if  a  constant  frequency  valine  Is  tolerable. 


By  now  Td  really  gotten 
the  bug,  and  I  was  asking  all 
sorts  of  questions:  "Can  a 
computer  sing  the  blues?" 
Not  content  with  a  single  flag 
output^  I  turned  to  the  data 
bus.  Here  I  could  have  up  to 
eight  different  square  waves 
generaied  at  once,  but,  by 
then,  I  was  beginning  to 
think,  "Can  we  get  a  different 
noise  out  of  this  machine?" 
So  I  made  a  simple  digital -to- 
anal  og  converter  and  brought 
back  the  interrupt  oscillator. 

The  Hardware 

The  digital-to-analog  con- 
verter is  very  simple,  1  chose 
to  have  a  4*bjt  one,  since  I 
could  make  It  out  of  junk 
box  resistors  and  have  two  on 
the  data  bus.  It  works  quite 
simply.  The  output  of  the 
data  bus  is  latched  and  buf- 
fered. Then  it  is  passed 
through  resistors  RT4  to  a 
summing  resistor,  R5.  The 
voltage  on  R5  depends  on  the 
logic  levels  on  Rl-4.  With  the 
values  shown,  a  different  volt- 
age will  be  produced  for  each 
combination  of  inputs,  that 
is,  16  different  levels.  The 
idea  is  to  change  the  output 
every  0.1  ms  or  so.  Here 
a^in^   the  delay   program  fs 


used  to  produce  an  output  at 
regular  intervals.  The  lime  of 

the  delay  will  determine  what 
frequency  whine  will  be  pro- 
duced, as  well  as  the  note* 
The  frequency  of  the  whine 
will  be  the  same  as  the  delay 
time*  This  can  sound  quite 
alright  when  the  micropro- 
cessor is  playing  one  of  its 
own  compositions,  but  it  can 
be  a  bit  annoying  if  it  is 
playing  a  tune.  This  can  be 
eliminated  by  placing  a  low- 
pass  filter  between  the  output 
on  R5  and  the  audio  ampli- 
fier* This  will  cut  off  the 
whine  and  let  the  notes  you 
are  creating  come  through. 

If  the  register  that  is  out- 
putted  is  incremented,  a  saw- 
tooth waveform  will  be  pro- 
duced as  the  counter  ramps 
up  to  a  maximum  and  thenj 
on  the  next  count,  is  zero.  If 
a  software  instruction  detects 
the  presence  of  a  maximum 
number  and  then  causes  it  to 
de-increment,  a  triangle  wave- 
form can  be  produced.  The 
frequency  can  be  altered  by 
not  incrementing  every  time, 
but  every  other  time.  You 
can  now  produce  even  a  sine 
wave,  If  you  have  trig  func- 
tion subroutines  on  your 
machine-    However,    produc- 
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Fig.  &  Simple  program  to 
produce  a  sawtooth  wave- 
form. The  sawtooth  fre- 
quency will  be  given  from  16 
times  the  delay  time. 

lion  of  tunes  by  this  method 

is  more  difficult  than  in  the 
earlier  case,  I  found  that  each 
note  required  its  own  subrou- 
tine to  produce  it^  which 
means  that  you  need  seven 
subroutines  for  a  scale.  How* 
ever,  it  also  means  that  you 
can  have  different  sounds  of 
notes,  as  welt  as  frequencies, 
in  a  tune. 

Where  this  method  scored 
was  in  computer  composi- 
tions. They  really  were  quite 
good!  To  gain  even  more 
flexibility,  an  8-bit  D/A  con- 
verter would  be  ideal,  and  I 
am  saving  up  for  one  of 
those. 

Finale 

Having  now  gained  ap* 
proval  for  my  little  pet, 
whenever  it  is  not  singing  to 
me,  I  try  to  do  some  work 
with  it  on  what  I  originally 
intended  it  for  -  applications 
around  my  ham  shack.  Bui 
what  is  this?  *'Yt^,  dear,  it 
can  do  most  thinp.  Yes,  it 
can  play  games  on  TV,  not 
just  Ping-PongTM;  no,  other 
games,  too.  Well,  perhaps  I 
could  just  ,  . .  "Oh  no,  here 
we  go  again!  ■ 
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Qwings  Mills  MD  21117 


Hex  Converter 
For  True-Blue  Octalists 

BASIC  program 


There  are  many  good  pro- 
grams around  to  do  an 
exhaustive  memory  test  or 
other  utility-type  function.  I 
am  usually  anxious  to  try  all 
of  ihem. 


More  often  than  not^  these 
programs  are  listed  in  hexa- 
decimal. This  causes  a  small 
delay  while  I  manuatly  con- 
vert them  to  octal,  since  mine 
is    an     octal     machine*     In- 


variably, the  first  time  I  key 
in  the  program,  it  does  not 
work. 

My  first  reaction  (refusing 
to  accept  my  own  fallibility) 
is  to  conclude  that  the  maga- 


zine must  have  printed  it  in- 
correctly. On  the  off  chance 
that  I  might  have  made  an 
error,  I  next  check  to  see  that 
I  keyed  it  in  correcily.  Alas!  I 
find  an  error,  correct  itj  and 
run  it  again.  You  guessed  it! 
It  still  doesn't  work.  As  a  last 
resort,  1  check  my  conversion 
to  octal  (a  tedious  process  at 
best).  Normally,  this  also 
turns  up  at  least  one  error. 

Frequently,  an  hour  or 
more  may  have  passed  before 
the  first  successful  execution. 
Sometimes,  at  this  point,  I  no 
longer  care. 

I  can  think  of  no  way  to 
avoid  errors  in  keying  in  the 
octal  data,  other  than  taking 
greater  care-  However,  1  have 
written  a  program  to  do  the 
conversion  from  hexadecimal 
to  octal.  This  reduces  the 
probability  of  error  in  one 
area,  at  least 

The  program  to  do  the 
conversion  is  shown  in  Fig.  1  • 
The  operation  of  the  program 
is  very  simple:  You  will  first 
be  asked  the  starting  address 
and  base  in  which  it  is  given* 
Any  base  from  2  to  16  may 
be  specified^  bui  you  will 
probably  want  to  use  8  or  16. 
Next,    you    input   the   hexa- 


PROGRAfl  S 
URITTENS 
WftlTTEM   &yi 


HEX OCTAL 
HAYf  1977 


-*»   INITIALIZE  SYSTEM   • 

10  CL^^mi20(yQ) 

20  M9aIMT<(FftEtO)-400>/4} 

10   0lnHt>tH9^rC*Cl5J 

40   F0RI^0TD15:REA0C*ll>:NE:)fTr 

^#*      SET    ADIihESS   AND    DATA    TO    BE   COI^VEftTED      #* 

100   PRINT" START! US   AlUiRESKt  BASE  M  SlNPUTN*  ji9 

110   II-&91GQSUB2000 

120   A^N 

130  PRIHTMHPUT  ffEX    OATA* 

140  FOR  H=0T0H9 

150  lMPUTH*t  IFLEFTf  tH«f  l>=*S'GOTCr300 

160  IF  tENiH%}=2MlHJ iLEHiHty/2}    GOTO  190 

170  f^RlNT*^fOT  yftLlD  HEX  BYTES" 

IBO  dOrO  150 

190  6O@UB3OO0 

200  NEXTH 


300 
310 

320 

330 

340 
350 
360 
370 
380 
3?0 
400 
410 
420 
430 
440 
4S0 


M 


'9*      PRIflT  HEXAUECIhAL  AND  OCTAL  LISTING   »» 


— OCTAL -^-' 


pfriNTrpRrNTjpRinr*-— HEX- 

PRINT 'ft£)|>«   IHST   AUOft   INS  I* 
pRlNT'=«a   «=   =*f£c   ====* 

PRIWT 

F*="\  \    \S    S\    \\' 

rip-i6:B=8 

FOR  C-OTOH-1 

N»=H«(CJ  :DPBUtf2000mUSUB1000 

0*-P* 

N=^AIGOSUBIOOO 
0*«P* 

GOSUBtOOO 

A-A+1 

IFLENtP»J<3THENP»=*0*+F«tGara450 


460    XF  LEN  (  Of  XJiHENO*"""  *  0^  +  0*  J  eOT046O 
470    PRlNTUSlNGF««(;i«'N«Fpf  iOS 
480    NEXTC 
490   GOT 04010 

'«      GQH^ERT    FROf*   PEClJiAL    TO  BASE   B      «* 

1000   P»='- 

1010    I-O 

1020    J='N 

1030  K*INT<J/BJ 

1040  I'J-'Bth 

1050  P*=C*<I>+P* 

1060  J=K 

1070  IFJ>0Q0T01030 

1080  RETURN 

'*«   COMMERT  FROM  BASE  fi  TO  DECIHAL   t« 


2000  L=LEN<Mt>:^-i;N°0 
2010  FORI-ITOL 

2020  R»=MlDi(NlfL-I+l»l> 

2030  FORJ-OTPIi-1 

2040  lFR*'C:*tJ)ODT02070 

2050  NI^XTJ 

2060  PRIUT*1NUAL1II  CHARACTH* 

2070  N=N-KJ*I1 

20eO  H=H*h 

2090  NEXT I 

2100  RETURM 


IN  *tNiJSTDP 


'♦*   SPLIT  *«X  BATA  INTO  TWO  CHARACTER  LONG  STRINGS   «« 

3000  H«(H)-L£FT»<H»f2) 
3010  lFLEN<H*)<3THENRETUf?N 
3020  H=H+1 

3030  Nf=RIDNT*CH»iLEN(M*>-2> 
3040  QOTOSOOO 

'»»   RESTORE  StSTEH  * 

4000  DATA  Qtlw2wJ*^w^t6*7wSw9wik*B*ZvI*wErW 
4010  CLEAR < 200 JSENB 

OK 


Fig.  h 


110 


BUN 

STARTING    ADDRESS  p  If AS£?    10fl6 

I^fPUT    HEX    BPiTA 

7    1455FF12345<*sAJ&CnEFAAi:;;3^ACDFll 

?    S 


^DDR   INST   AILUR   I^tST 


10 
11 


14 
55 


020 
021 


02^ 

125 


Fig,  2. 
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FF 

0:22 

377 

RUN 

10 

14 

020 

024 

13 

12 

023 

022 

STARTING 

ADDRESS J 

BASE?  20 iS 

11 

55 

021 

125 

14 

34 

024 

064 

INPUT  HEX 

DATA 

12 

FF 

022 

377 

15 

56 

025 

126 

T  1455 

13 

12 

023 

022 

16 

Pih 

026 

253 

?  FF 

14 

34 

024 

064 

17 

CD 

027 

315 

?  1234 

15 

56 

025 

126 

IS 

EF 

030 

357 

T  56AB 

16 

AB 

026 

233 

19 

^A 

031 

252 

f    CD 

17 

CD 

027 

315 

lA 

12 

oja 

022 

?  EF 

13 

EF 

030 

357 

IB 

34 

033 

064 

?  AA1234 

19 

AA 

031 

232 

IC 

AC 

034 

254 

?  ACIfF 

lA 

12 

032 

022 

in 

DF 

035 

337 

?  11 

IF 

34 

033 

064 

IE 

11 

036 

021 

t  S 

IC 

AC 

034 

254 

OK 

HEX — 

—  ^ 

_... 

-OCTAL ' 

IS 

DF 

035 

337 

ADFR   INST 

ADDR 

INST 

IE 

11 

036 

021 

331  ^2  S  31      °^  ^ 

=  -r 

=  = 

— -„ 

„-^^^ 

OK 

decimal  data.  You  may  enter 
it  as  a  single  string  (up  to  254 
characters  long)  or  in  several 
smaller  strings.  The  only  limi- 
tation  is  that  the  length  of 
the    string    be    even     (repre- 


senting whole  bytes).  When 
done^  you  enter  "S"  on  the 
next  prompt  Figs.  2  and  3 
show  two  ways  of  entering 
the  same  hex  data,  and  the 
resultant  output. 


Fig.  3. 


The  program  will  print  the 
address  and  data  in  both 
hexadecimal  and  octal^  in  one 
byte   increments.  This  allows 


double-checking  the  hexa- 
decimal data  before  the 
tedious  job  of  keying  in  the 
octal,  ■ 


In  the  August,  1977^  issue 
of  Kilobaud^  there  was  a 
short  article  on  a  tone  genera- 
tor for  a  microprocessor. 
While  the  idea  is  great  and  the 
circuit  is  simple,  $7.95  for 
the  DIP-alarm  seems  a  bit 
steep.  While  it  is  probably 
best  for  the  software  freaks, 
it  can  be  done  less  ex- 
pensively by  using  junk  box 
parts.  See  Fig,  1.  While  it  isn't 
all  that  original,  it  is  different 
from  a  lot  of  keyed  555  tone 
generators.  I  have  often  no- 
ticed with  distress  that  people 
enable  a  555  by  grounding 
pin  T  Pin  4  is  actually  labeled 
"enable/'  and  this  circuit 
makes  use  of  it  The  transis- 
tor  acts  as  an  inverter  to 
make  things  compatible  with 
the  information  in  the  article 
mentioned  above. 

Perhaps  the  easiest  method 
of  construction  would  be  to 
find  a  junked  transistor  radio 
and  use  the  speaker  and  case 
from  it  This  would  save  you 
having  to  go  to  the  trouble  of 
mounting  the  speaker  in  some 
other  box  along  with  the  ex- 
tra trouble  of  drilling  holes 
for  the  sound.  None  of  the 
component  values  are  critica!. 
By  changing  either  R1  or  CI, 
the  frequency  can  be 
changed.  With  the  values 
shown,  the  frequency  is 
about  600  Hz,  For  the  tran- 
sistor^ I  used  an  unmarked 
type  off  a  computer  circuit 
board,  and  just  about  any- 
thing will  work. 

If  you  want  a  tone  when  a 
*'high''  is  applied  to  the  tone 
generatQr^  just  disconnect  the 
transistor  and  apply  the  signal 


Mjcliaei  Black  VE2EVW 
16  Anwoth  Ro^d 
Montreal,  Quebec 
Canada  H5Y  2E7 


The  Cheaper  Beeper 


// 


Beir  for  your  CRT  RTTY  or  uP 


from  the  uP  directly  to  pin  4 
For  those  of  you  interested  in 
using  the  generator  as  a  code 
practice  oscillator,  connect 
the  side  of  the  100k  resistor 
marked  "from  computer 
port'*  to  the  5-volt  supply, 
and  connect  your  key  from 
point  **X"  to  ground. 

Also,  note  that  this  circuit 
does  not  have  to  be  run  off  5 
volts,  it  will  work  on  any- 
thing from  about  5  volts  to 
15  volts.  As  a  CPO,  it  would 
probably  be  easier  to  use  a 
9-volt  battery.  If  youVe  using 
CMOS  in  your  uP  and  don't 
have  a  5-volt  supply,  this  cir- 


cuit is  particularly  nice. 

Well,  1  hope  that  this  little 
article    has    helped    some   of 


you  to  save  some  money,  and 
just  remember  that  simplest  is 
not  always  cheapest  ■ 
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Semi-Instant 
Program  Loading 


baudmg  up  the  SWT  6800 


Jack  a  Starr  WB4CXE 
B221  Halprin  Dr. 
Norfolk   VA  25S16 


The  truth  is  out  —  the 
SWTPC  6800  can  be 
made  to  run  at  1200  baud.  A 
number  of  other  micro- 
computers will  also  operate  at 
1200  baud  and  faster.  That's 
great,  but  what  good  does  it 
do  the  hobbyist  on  a  limited 
budget? 

If  money  is  no  problem 
and  an  adventurous  spirit 
doesn't  exists  then  there  is  no 
question.  You  can  run  right 
out  and  purchase  a  digital 
data  recorder,  such  as  one  of 
those  produced  by  National 
M  u  I  tiplex  Corporation, 
Compucorpj     and    others, 


Photos  by  Roger  W.  Starr 

These  machines  will  do  a 
bang-up  job  of  storing  data 
digitally  on  magnetic  tape  at 
speeds  well  in  excess  of  the 
recently  broken  speed  barrier 
of  the  SWTPC  6800,  They 
will  work  at  9600  baud  and 
rarely  skip  a  byta 

No  exception  is  taken  to 
the  obvious  advantages  of 
audio  recording  using  the 
Kansas  City  Standard,  except 
that  it's  too  slow  for  my 
personal  needs,  Tm  not  inter- 
ested in  establishing  any  new 
standards.  My  only  aim  in 
what  I  have  done  is  to  speed 
up  my  system  to  utilize  the 
maximum  save  and  load  baud 
rates  available  to  me,  thereby 
reducing  record  and  load 
time.  As  a  matter  of  fact,  I 


am  using  the  auihor*s  fee 
from  this  article  to  purchase 
an  SWTPC  AC  30  to  comple- 
ment my  system  and  to  pro- 
vide me  wiih  the  capability  to 
exchange  programs  with 
other  hobbyists  ^  an  advan- 
tage that  I  do  not  have  with 
the  reel-to-reel  digital  data 
configuration. 

The  Problem 

For  the  underfunded 
(average)  hobbyist,  the  an- 
swer can  be  found  using  a 
system  similajr  to  those  built 
by  some  of  the  guys  in  Nor- 
folk^ Virginia.  I  found  an  old 
reel-to-reel  Sony  Model  464 
tape  recorder  stuTfed  away  in 
the  corner  gathering  dust,  and 
it  served  as  the  guinea  pig  for 
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Fife/.  /,  Cassette  Interface  schematic 


the  experiments.  I  quickly 
decided  that,  as  long  as  a  TV 
terminal  was  to  be  used  in 
conjunction  with  a  computer, 
there  was  no  reason  to  pro- 
vide a  separate  clock  circuit 
in  the  digiial  recording 
scheme-  The  fact  that  the 
terminal  and  the  computer 
were  compatible  indicated 
that  it  would  serve  no  pur- 
pose to  record  the  clock  data. 
This  decision,  which  later 
proved  to  be  correct,  reduced 
the  amount  of  circuitry  to 
half  what  1  might  have 
needed.  Then  it  was  only 
necessary  to  obtain  a  circuit 
that  would  key  the  RS-232 
line  to  the  extent  necessary 
to  record  digital  data  on  the 
magnetic  tape.  To  accomplish 
this  with  the  minimum  of 
effort  and  to  keep  from 
** reinventing  the  wheel,"  1 
researched  the  circuitry  used 
by  digital  data  recorder 
manufacturers  with  the  intent 
of  finding  as  simple  a  circuit 
as  possible  that  would  do  the 
job. 

What  Was  Done 

The  first  item  of  business 
was  to  check  out  the  condi- 
tion of  the  old  reel-to-ree! 
tape  recorder.  The  existing 
electronics  worked,  so  it  was 
a  simple  matter  to  make  sure 
that  an  audio  tape  could  be 
recorded  and  played  back. 
This  gave  me  certain  assur- 
ances that  the  record/ 
playback  head  was  operable 
and  that  the  machine  worked 
in  its  original  configuration. 
Next,  the  existing  electronics 
were  stripped  out  of  the  re- 
corder, including  the  power 
supply.  Becatise  the  recorder 
was  of  ancient  vintage  and  a 
hybrid  design,  no  effort  was 
made  to  reuse  or  salvage  any- 
thing. The  power  to  the 
motor  and  the  switch  and 
fuse  arrangements  were  re- 
worked, as  shown  in  Fig,  T 
The  mechanical  operation 
came  under  attack  next  All 
parts,  pulleys,  shafts,  rollers^ 
wheels,  gears,  and  the  turns 
counter  were  cleaned  and  lu- 
bricated to  assure  optimum 
operation  in  the  recorder's 
new  life  as  a  peripheral  to  a 
microcomputer     system. 


Meanwhile,  circuits  that  had 
been  used  by  digital  tape  re- 
corder manufacturers  were 
breadboarded  and  tested.  The 
circuit  decided  upon  was  a 
takeoff  of  thai  used  by  Na- 
tional  Multiplex  Corporation 
in  their  Modef  CC-7  digital 
cassette  recorder.  It  had  the 
advantages  of  simplicity, 
economy,  and  parts  avail- 
ability.  The  circuit  finally 
used  in  the  conversion  is 
shown  in  Fig,  1  and  in  the 
photographs.  It  was  built  on  a 
Radio  Shack  plug-in  perf- 
board  and  installed  in  a  plug- 
in  socket  that  was  mounted 
in  the  tape  recorder  where 
the  original  electronics  were 
removed  (any  plug- in  board 
could  be  used). 

How  It  Works 

Remember  now  that  you 
aren't  dealing  with  audio  in 
the  sense  of  mark  and  space 
tones.  The  only  purpose  for 
the  speaker  circuit  is  to  give 
an  audible  indication  that 
data  is  being  transmitted  in 
the  load  mode.  No  audio  sjg^ 
nal  is  available  in  the  save 
mode. 

In  essence,  what  you  are 
doing  is  recording  and  playing 
back  a  full  dc  saturation  of 
the  magnetic  tape.  This 
method  is  also  referred  to  as 
**no  return  to  zero"  (NRZ) 
because,  unlike  audio  tones 
where  you  rest  between  the 
transmitted  mark  and  space 
tones,  there  is  no  stop  as  the 
voltage  swing  passes  zero.  The 
dc  saturations  of  the  mag- 
netic tape  swing  from  about 
+5  volts  to  about  -5  volts,  I 
say  *'about**  because  it*s  not 
exact,  and  any  combination 
that  will  record  and  play  back 
without  bombing  is  alright 

Looking  at  the  data  input 
circuit  to  ICIa,  Q1  and  02 
are  protective  diodes  which 
prevent  the  input  from  ex- 
ceeding +5  volts  and  from 
dropping  below  zero  volts.  In 
conjunction  with  R|,  this 
limits  the  RS-232  input  or 
TTY  level  input  to  protect 
I  CI  a  from  input  over  voltage. 
R2  and  R3  are  the  biasing 
network  which  biases  the  sec- 
ond input  to  ICTa  to  about 
K2   volts   so    that   the   data 


input   swings  from   about  0 

volts  to  3  to  5  volts  and 
causes  an  output  voltage  shift 
from  about  -5  volts  to  about 
+5  volts.  The  output  of  ICIa 
is  fed  through  the  current- 
limiting  resistor,  R4^  to  the 
switch-controlled  record  and 
playback  head  of  the  record- 
en  About  1.5  milliamps  of 
recording  current  is  available 
at  the  head,  which  is  suf- 
ficient to  accomplish  total 
saturation  of  the  tape.  If  the 
record  current  is  too  low,  it 
will  not  be  sufficient  to  erase 
data  when  you  rerecord  over 


previous  data. 

ICIb  is  the  preamplifier 
for  the  playback  mode.  Out- 
put of  this  high-gain  amplifier 
is  controlled  by  R7,  the  gain 
pot  (Some  trial  and  error  will 
be  required  here^  but  a  good 
starting  pointy  is  about  OJ 
volts  peak-to-peaL)  This  pad- 
ding circuit  controls  the  input 
of  lC2a,  which  is  used  as  an 
expander  amplifier.  As  the 
gain  exceeds  about  30  to  1,  it 
is  no  longer  linear  and  rapidly 
jumps  to  the  maximum  out- 
put level  of  the  amplifier  as 
Q3  and  Q4  clamp  the  feed- 


back voltage. 

lC3a  and  IC3b  provide 
clipping  of  the  signal.  Cross 
bias  controls  one  negative 
side  and  one  positive  side  so 
that  a  signal  below  the  bias 
level  goes  unnoticed.  The  out- 
put voltage  of  each  section  of 
IC3  is  at  5  volts  until  a 
received  signal  exceeds  either 
bias  level,  at  which  time  it 
causes  a  negative  swing  which 
would  appear  on  a  scope,  as 
shown  in  Fig.  4.  The  outputs 
of  IC3aand  ICSbare  negative 
spikes  which  trigger  gates  of 
IC4a  and   IC4b,  the  RS  flip* 
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Fig.  2  Switching  configuration. 
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flops.  The  0  and  Q  outputs 
of  the  flip-flops  are  purely 
digital  in  form.  These  outputs 
are  buffered  by  transistor  Q5, 
which  acts  as  an  inverter  and 
provides    drive    for   external 


RS232  or  TTY  devices.  Tran- 
sistor Q7  connects  the  input 
of  lC2a  to  -6  volts  through 
the  play/record  switch  which 
keeps  the  output  in  the  mark 
state  during  start-up. 


Usi  ng  the  Recorder 

The  digital  data  recorders 
reconstructed  from  old  reel- 
to-reel  machines  have  been 
successfully  used  with 
SWTPC  5800  and  Imsai  8080 
microcomputers.  Basically 
what  must  be  done  is  to 
isolate^  by  switches  or  relaysp 
the  RS232  power  supplies 
used  by  the  TV  terminal,  the 
TelclypeTM     (jf    yoy     have 

one),  and  the  tape  recorder. 
Such  a  switching  arrangement 
is  shown  in  Fig.  2,  If  you 
choose  to  use  a  more  person- 
alized arrangement  to  suit 
your  preference  and  your 
m  icrocomputer  installationp 
the  only  thing  to  remember  is 
that  you  have  to  isolate  the 
RS232  supplies. 

Operating  instructions  are 
relatively  simple  and  straight- 
forward. For  the  purpose  of 
this  article^  I  will  describe  the 
operation  using  the  switching 
arrangement  shown  in  Fig.  2. 

Record  Procedure 

To  save  a  program  by  re- 
cording it  on  tape,  it  must 
first  be  entered  into  memory 
by  some  means,  i,e,,  from  a 
keyboard^     paper    tape,     or 


f^oto  C  Recorder  loaded  with  tape. 


audio  cassette.  The  data  to  be 
saved  must  be  stored  in  mem- 
ory. 

Using  the  operating  system 
that  you  have  resident,  set  up 
addresses  of  the  program  to 
be  saved  if  you  are  dealing 
with  a  machine  language  pro- 
gram, or  use  whatever  means 
you  save  a  program  with  for 
your  BASIC  {or  other)  inter- 
preter. 

Make  sure  that  the  baud 
rale  selector  switch  is  set  to 
ihc  speed  at  which  you  want 
the  program  recorded  (usu- 
ally the  fastest  possible). 

Assuming  you  are  using  a 
TV  terminal,  the  TVT 
switches  to  the  computer 
should  be  on;  all  others 
should  be  off.  Then  turn  the 
TAP  switch  from  computer 
on. 

Turn  the  tape  recorder 
motor  on,  and  give  it  a  few 
seconds  to  come  up  to  speed* 
Put  a  tape  reel  un  your 
recorder.  Place  the  play/ 
record  switch  in  the  record 
position,  and  start  the  record- 
er, noting  the  reading  of  the 
turns  counter  for  retrieval  of 
the  program  or  data  at  a  later 
time.  Initiate  the  program- 
save  procedure  of  your  micro- 
computer. 

Watch  the  data  being  re- 
corded on  your  monitor.  If 
for  some  reason  the  program 
bombs,  you  usually  get  a 
string  of  question  marks  from 
the  UART  or  some  similar 
indication  of  trouble  on  the 
screen.  When  the  program  is 
recorded,  turn  the  tape  re- 
corder off,  place  the  play/ 
record  switch  in  the  ptay  po- 
sition, and  turn  the  TAP  from 
computer  switch  to  oft 

You  should  now  have  the 
program  loaded  on  magnetic 
tape  at  the  baud  rate  you 
selected  SWTPC  8K  BASIC, 
which  took  15  minutes  to 
load  from  paper  tape  at  110 
baud,  was  recorded  at  1200 
baud  and  could  be  loaded  in 
less  than  3  minutes.  Com- 
puters like  the  Imsai  that  can 
be  loaded  at  9600  baud  only 
take  a  **zip'*  to  load. 

Load  Procedure 

Using  a  program  saved 
from  your  computer  on  mag- 
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netic  tapCj  put  the  reel  on 
your  recorder  and  advance  it 
to  the  start  of  your  program. 
In  the  load  mode,  the  record- 
er's speaker  is  activated  to 
assist  you  in  cuing  up  your 
program.  You  should  hear  an 
irregular  buzz,  buzz^  buzz  as 
the  data  is  read  from  the 
tape. 

Using  your  operating 
system,  activate  your  com- 
puter to  load  a  program. 
Check  your  baud  rate  selector 
switch  to  make  sure  it's  set  to 
take  the  same  speed  as  the 
program  (again,  usually  as 
fast  as  possible). 

Assuming  again  that  you 
are  using  a  TV  terminal,  the 
TVT  switches  to- computer 
and  from-computer  should  be 
on;  all  others  should  be  off. 
Then  turn  the  TVT- to- 
computer  switch  off  and  the 
TAP- to-computer  switch  on 
(this  isolates  the  RS232  sup- 
plies). 

Turn  the  tape  recorder 
motor  on,  and  give  it  a  few 
seconds  to  get  up  to  speed. 
Place  the  pi  ay /record  switch 


in  the  play  position,  and  start 
the  tape  recorder. 

The  data  being  loaded  can 
be  monitored  by  listening  to 
the  speaker  and,  if  you  are 
loading  a  BASIC  program^  by 
watching  the  TV  monitor. 
Machine  language  programs 
usually  don*t  print  on  the 
monitor  unless  they  bomb, 
and  then  it's  a  string  of  ques- 
tion marks  or  garbage.  A 
BASIC  program  will  printout 
on  the  monitor  as  it  is  loaded. 
When  the  buzz,  buzz,  buzz 
stops,  the  program  is  loaded. 
Turn  the  TAP- to-Computer 
switch  off  and  the  TVT- to- 
computer  switch  on.  Stop  the 
tape  recorder.  You  are  now  in 
keyboard  control  and  can 
initiate  the  program  using 
your  microcomputer's  operat- 
ing system. 

Advantages 

You  now  have  a  digital 
data  system  for  your  micro- 
computer with  the  capability 
of  saving  and  loading  pro- 
grams at  high  speeds.  A  five- 
inch  reel  of  tape  will  store  a 
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tremendous  amount  of  data 
and  many  programs*  Depend- 
ing on  the  speed  you  run 
your  tape  recorder,  you  prob^ 
ably  will  never  use  more  than 
ten  reels.  It's  suggested  that 
you  use  quality  audio  tape, 
such  as  you  would  use  for 
recording  music,  but,  as  long 
as  it  isn't  too  "dusty/'  almost 
any  tape  will  do.  Clean  the 
heads,  guides,  and  capstan 
with  alcohol  and  a  Q-TipT>V3 
occasfonally^  and  you  are  in 
business. 

All  of  the  parts  for  the 
conversion^  including  the 
transformer  and  capacitors 
for  the  RS232  supply^  were 
ordered  from  James  Elec- 
tronics for  less  than  $20.00. 
The  tape  recorder  has  been  in 
continuous  use  on  two  micro- 
computer systems  for  almost 
a  year  and  has  required  zero 
maintenance  other  than  head 
cleaning. 

Digital  data  recording  is 
highly  recommended  as  a  sim- 
ple, economical,  and  effective 
means  of  high-speed  data  and 
program  save  and  load. 


Parts  LiSl 

IC1-3 

1458 

IC4 

7401 

Q1-7 

1N914  {or  squiv.) 

Q8 

2N3643 

Q9 

2I\J363B 

Q1Q 

1-Amp  bridge  rectifier 

Conclusion 

Probably  the  only  draw- 
back in  tine  system  is  the 
switching  arrangement  and 
the  fact  that  I  haven't  been 
able  to  use  the  tapes  for 
exchanging  data  with  other 
hobbyists.  By  using  a  dual- 
trace  scope,  the  heads  of  the 
tape  recorders  could  probably 
be  aligned  so  that  tapes  could 
be  exchanged  for  like  sys- 
tems, I  am  considering  sole- 
noids for  switches  so  that  I 
can  put  the  tape  recorder 
under  software  control  and 
use  it  for  interactive  mass 
data  storage.  If  anyone  cares 
to  give  me  some  helpful  ad- 
vice, I  would  certainly  appre- 
ciate it  As  you  can  see,  I 
didn't  ''reinvent  this  wheel/' 
and  1  won't  with  the  switch- 
ing if  I  find  the  bra  in  work  has 
already  been  done.  ■ 


TELETYPE^  MODEL  33  ASR 


COMPLTER  i/O  COMIMitt  WITH: 


\  '.%!:'  \ 


■v^;-> 


TajH*  Punch        •  Readj  la  G« 
Tape  Reader      *  l.ine/Laeal  Wired 
•  (^uaranLeeil  M  Dap 


$840 


00 


V 


JNCLUOING  PACKING 
F.O.B.    JV.J.  FACTORY 


COMPLETE  COVER  HEADY  TO  1NSTAL  L      .    ,  *  35.00 

COPY  HOLDER  11S303Sf    $  14,00 

TAPt  UNWINOER  II?"  NEWt _....$  SS.OO 

WIND  UP  PAPER  TAPE  WINDER  t^'l    *  52.00 

ELECTRIC  PAPER  WINDER  ILPWSOCI  NEWJ         $  50.00 

DEC  TYPE  fl  EADEfi  RUMCaAD $  4S.0U 

A OOySTiC  COUPLER 

OWNiT£K501AlNEW} (1W.TO 

READER  POWER  PACK  iTSJl34|  , %  36.00 

E1A  nS-23i  INTEfl FACE $  SS.00 

ACOUSTIC  COVERS  with  FAN  (NEW) $25^00 


ir  \Vs  br  TELRnPE**  We  Hav*-  It. 


If  jffu  dwn'l  NTf  vital  ^**u  iit?€*l,    TALL  iir  WRITE! 


TELETYPEWRITER  COMMUNICATIONS  SPEGIAUSTS 

550  Springfield  Avams        •       BcrJteley  Heigliti,  N.  J.  D7922 
r2DU464-5ai&     •     TWX:  ?  10-986-3016     •     T£ LEX;  1^6479 


T13 


SUBSIDfA  RYOF  VAN'S  W2DL  T  ELECTRONICS. 


116 


M 


fCarJ  T.  Thurber  W8FX/4 
233  Nevf castle  Lan^ 
Montgomery  AL  36117 


The  Super 

Select-o-Ject 


kill  rotten  QRM 
with  this  filter  system 


After  reading  a  highly 
complimentary  review 
of  the  AuLeIc  Research  QF4 
R-C  Active  Audio  Filter  in 
another  amateur  publica- 
tion,* I  decided  that  the  unit 
would  make  an  excellent  ad- 
dition to  the  shack.  U  would 
be  useful  not  only  for  SSB 
and  CW  work  with  the 
Teinpo  2020,  but  also  for 
serious  BC  band  listening  and 
swung  with  the  FRG-7 
general-coverage  synthesized 
com  muni  cations  receiver  in 
useatWSFX. 

The  unit,  as  supplied  by 
the  manufacturer,  comes 
complete  with  input  cables 
and  output  jack,  being  de- 
signed to  simply  plug  into  the 
headphone  or  speaker  jack  of 
practically  any  transceiver  or 
receiver  and  drive  either 
speaker  or  headphones  to  full 
volume.  It  has  its  own  1  -Watt 
amplifier,  as  well  as  a  self- 
contained  ac-operated  power 
supply.  It  features  three 
modes  of  operation  —  low- 
pass,  notch,  and  peak  func- 
tions.  In  the  low-pass  mode^ 
the  unit  provides  a  classic 
filter  shape  for  SSB  or  AM 
reception,  rejecting  static, 
high-frequency  receiver  hisSj 
and  adjacent-channel  splatter, 
and  with  adjustable  filter  cut- 
off anywhere  from  250  to 
2500  cycles.  The  notch  func- 
tion allows  very  deep  (up  to 
70  dB),  narrowband  rejection 
of  heterodynes,  TV  oscillator 
buzz,  and  CB  channel 
beats,  and  it  is  also  adjustable 
over  the  250-to-2500-cycle 
range  with  variable  notch 
depth  and  width.  In  the  peak 
mode,  a  **naturar'  for  serious 
CW  work,  a  narrow  bandpass 
response  for  very  sharp  selec- 
tivity as  low  as  50  cycles  can 
be  obtained,  yet  it  can  be 
adjusted  to  a  flat  condition 
with  the  continuously-varj* 
able  front  panel  controls. 

Upon  receiving  the  QF-l,  I 
determined  that  it  very 
handily  met  "specs"  and  was, 
indeed,  an  exceptionally  fine 
unit,  equaling  or  exceeding 
the  manufecturer's  claims  in 

*QST,  "Product  Revjew/'  March, 
1977. 
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every  way.  In  CW  work,  for 
example^  it  was  possible  to 
leave  the  Tempo  2020's 
tuning  alone  and  actually 
tyne  in,  virtual! y  ORM-free, 
several  CW  stations  inside  the 
Tempo's  excellent  600-cyc!e 
1-f  filter  passband  —  shades  of 
the  old  "Select-o-Ject"  of 
yesterday! 

As  supplied  by  Autek,  the 
unit  is  designed  to  be  inserted 
between     the     receiver    and 
speaker  or  headphones.  How- 
ever, at  W8FX,  both  the  2020 
and  FRG-7  are  in  use  for  HF 
work,  so  I  needed  some  sort 
of  switching  device  for  con- 
venience   and    flexibility    of 
operation.  The  configuration 
I    decided    on    would    allow 
direct    routing  of  either   or 
both  units'  audio  outputs  to 
their    respective    speakers  or 
through    the   QFA    for   pro- 
cessing. I  also  incorporated  a 
conventional  phone  jack  with 
speaker /phone    switching    in 
the  device.  As  a  final  touch,  a 
switch  was  added  to  cut  in  an 
alternate    set    of  selectivity' 
determining  resistors  to  sub- 
stantially    increase  selectivity 
down    to    as    tow    as    10-15 
cycles    for    possible     future 
moo nbou nee   CW  work.  Use 
of  the  ultra-sharp  position  is  a 
bit  too  narrow  for  regular  CW 
reception.    Inducing   a    good 
deal  of  filter  ^Vinging,"  The 
moonbouncer  might  want  to 
iry    using    a    strip-chart    re- 
corder, as  suggested  by  Autek 
in  their  instruction   manual. 

What  evolved  is  the  circuit 
shown  in  Fig.  1,  incorporated 
into  a  Radio  Shack  #270-230 
Bakelile^*^      constructor's 

box,  measuring  3]^'*  x  2-1/8" 
X  1-1/8*',  which  was  mounted 
at  the  top  rear  of  the  QF-I 
case*  No  physical  modifica- 
tion of  the  QF-l  is  required 
other  than  enlarging  one  of 
the  ventilation  holes  at  the 
top  of  the  cabinet  and  instal* 
ling  a  rubber  grommel  to 
allow  the  passing  through  of  a 
short  length  of  7-conductor 
cable  which  connects  the 
switchbox  to  the  appropriate 
points  in  the  filter  circuit. 
The  15-Ohm  resistors  effec- 
tively parallel  R4  and  R9  on 
the    Autek    filter    boards   re- 


ducing their  effective  value  to 
about  20%  of  nominal  (47 
Ohms)  for  selectable  super- 
sharp  CW  work  when  the  unit 
is  used  in  the  **peak"  func- 
tion, (In  some  models,  R4 
and  R9  are  390  Ohms  each, 
instead  of  the  47-Ohm  units 
in  my  model.  In  such  a  case, 
the  value  of  the  paralleled 
resistors  would  be  increased 
to  about  TOO  Ohms  to  reduce 
the  effective  value  of  R4  and 
R9to20%of  nominaL) 

As  there  is  no  pilot  lamp 
on  the  QF-l,  a  small  LED 
installed  in  the  side  of  the 
BakelileTM  minibox  indicates 
whether  or  not  the  unit  is  on. 
A  9*1 -volt  zener  diode  pro- 
vides a  source  of  regulated  de 
to  the  box  for  future  use  and 
for  a  source  of  voltage  for  the 
LED.  An  SPST  mini  toggle 
switch  allows  selection  of 
headphone  or  speaker  opera- 
tion from  the  filter  output. 
The  small  "pot"  and  the 
extra  mini  toggle  switch 
appearing  on  the  front  of  the 
box  are  not  connected,  but 
are  reserved  for  use  with 
future  mods. 

All  input  and  output 
cabling  to  both  the  receiver 
and    the   speakers    is   routed 


through  the  switchbox  in- 
stalled atop  the  QF-l  j  how- 
ever, the  audio  cable,  which 
previously  served  as  the  input 
to  the  filter  and  which  con- 
nected to  the  receiver  output, 
is  reconnected  to  the  output 
side  of  the  filter  (a  con- 
venient internal  takeoff  point 
is  the  front-panel  headphone 
jack  on  the  QF-l).  It  may 
then  be  connected  to  either 
an  ac  voltmeter  or  vertical 
scope  Input  to  aid  in  peaking 
or  "notching  out"  signals, 
which  becomes  fairly  critical 
in  the  narrowest  selectivity 
positions.  I  use  a  Heath 
SB'610  Monitorscope  as  the 
display   unit,  connecting  the 


cable  to  the  vertical  input 
terminal  at  the  rear  of  the 
scope*  Employing  the  scope 
as  a  visual  tuning  aid  has  been 
particularly  useful  in  running 
with  the  10  to  15  kHz  band- 
width modification  installed. 
It  is  also  helpful  in  touching 
up  filter  alignment  (R8  trim- 
pot).  Also,  I  have  installed 
a  *'Y"  adaptor  on 
this  cable  so  that  it  simul- 
taneously feeds  both  the 
scope  and  a  (ittle  FM  rebroad- 
caster  unit  which  is  used  in 
conjunction  with  an  Archer/ 
Radio  Shack  AM/FM  headset 
for  hands-off  cord-free 
listening.  The  Archer  unit  is 
light  enough  not  to  become 
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Fig,  J.  All  components  are  mounted  in  a  Bakefite'^^  box  which  is  mounted  atop  a  QF-l  filter 

enclosure.  The  circled  numbers  and  letters  refer  to  QF-J  PC  board  terminal  points  labeled  in  the 
QF-l  instruction  book.  Sev€n<onductor  cable  routes  all  connections  from  the  switch  box  to 
the  QF'J  board.  The  "in*'  and  "out"  connectors  are  RCA  phono  jacks.  The  former  QF-l  input 
cable  is  rewired  to  filter  output  {same  point  electrically  as  the  front  panel  speaker/headphone 
Jack)  to  provide  output  to  the  scope  and  the  FM  rebroadcaster  module,  V^e  SI  and  52 sections 
are  ganged  (SI  and  S2  are  DP DT mini  toggle  switches). 
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uncomfortable  over  extended 
periods  of  operation. 

The  Autek  fitter  comes 
adequately  bypassed  and 
filtered  for  RFI  protection 
and  should  not  normally  give 
any  trouble  even  when  used 
with  high-powered  rigs  (un- 
less there  is  an  inordinate 
amount  of  rf  floating  around 
the  shack).  Howeverj  instal- 
ling the  outboard  switchbox 
could  pose  some  RFI  prob- 
lems, due  to  signal  pickup  on 
the  cabling;  therefore,  the 
bypass  capacitors  shown  in 
Fig.  1  shouldn't  be  omitted 
from  the  circuit.  In  stubborn 
eases  of  pickup  of  signal  from 
your  own  transmitter,  try  in- 
stalling 1  to  5  mH  rf  chokes 
in  series  with  the  filter  input, 
and/or  try  connecting  a  good 
grpund  directly  to  the  case.  If 
problems  with  hum  pickup 
are  experienced  with  low- 
impedance  hi-fi-type  head- 
phones, they  can  be  reduced 
or  eliminated  by  experi- 
mentally connecting  a  50-  to 
300^hm,  /rWatt  resistor  in 
series    with    the    headphone 


lead.  1  have  had  no  problems 
with  cither  rf  pickup  or  hum. 

The  results  obtained  using 
the  filter/switchbox  combi- 
nation have  far  exceeded  ex- 
pectations. The  QF-1  is 
certainly  one  of  the  best 
active  audio  filters  available 
at  any  price  (much  improved 
over  the  old  tube-type 
"Select-o-Ject"  of  fifties  vin- 
tage). Used  in  conjunction 
with  the  switchboxp  efficient 
use  can  be  made  of  two 
separate  receivers  without  the 
usual  Rube  Goldberg  rat's 
nest  of  cabling  or  the  incon- 
venience of  manually  plug- 
gingand  unplugging  the  filter. 

Even  when  interference 
isn*t  a  problem,  I  find  that 
running  the  filter  in  the  cir- 
cuit at  moderate  selectivity 
settings  actually  enhances 
audio  quality  with  respect  to 
both  receivers  and  adds  a 
certain  presence  to  received 
signals,  particularly  on  SSB.  I 
have  found  that,  for  general- 
purpose  monitoring,  running 
in    the    low-pass  mode   with 


selectivity  almost  flat  makes 
for    very    pleasant   listening^ 

cutting  down  considerably  on 
splatter,  hiss,  and  other  objec- 
tionable    noise.    While     the 
filter   can    be   used   to   best 
advantage  on  CW,  due  to  its 
super-sharp   selectivity   capa* 
bilities,  it  can  be  used  with 
good  results  on  SSB  and  even 
for  serious  BCB  listening  and 
SWLing,    cutting   down   sub- 
stantially on  adjacent-channel 
interference  and  heterodynes. 
At  W8FX,   the  switchbox 
is  used  in  con i unction  with 
the  Autek   QF-I    filter,  but, 
with  some  changes  in  wiring 
and  the  addition  of  a  com- 
pact    audio     power     amp 
module  (San ken  and  Ramsey 
both  have  available  compact 
units    generating    up    to    a 
couple  Watts  of  audio)  and  a 
source  of  power,  the  unit  can 
be  adapted  for  use  with  the 
MFj  5BF-2BX  SSB  filter  or 
MF)  CWF-2BX  CW  filter.  A 
larger    enclosure    would    be 
required  to  house  the  power 
module    and    a    small    low- 
voltage  power  supply.  If  these 


filters  are  used.  If  a  phone 
patch  is  used,  connect  it  on 
the  output  side  of  the  switch- 
box  to  allow  processed  audio 
to  be  fed  to  the  patch. 

As  a  sidelight  for  the 
economy-minded  ham,  who 
might  own  a  transceiver  such 
as  the  TS-520  or  820  or  one 
of  the  Yaesu  scries  which 
does  not  come  with  the  (ex- 
pensive) optional  CW  filter, 
MFJ  manufactures  a  little- 
known  mini  CW  filter  board, 
for  $11.95,  which  offers 
selectable  1 1 0  Hi  and  1 80  Hz 
selectivity,  it  can  plug  into 
the  receiver  phone  jack  to 
directly  drive  headphones  or 
be  installed  inside  the  receiver 
cabinet  between  audio  stages 
for  speaker  operation.  Re- 
quiring 6  to  30  V  dc  for 
operation,  it  offers  good  pos- 
sibilities as  a  substitute  for 
obtaining  more  expensive 
filters  for  the  casual  CW  oper* 
ator. 

Whichever  filter  you  use, 
build  this  little  switchbox  to 
increase  its  versatility  in  your 
ham  shack.  ■ 
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HAS  A  BUILT-IN  $450  DISCOUNT 


$450  discount?  When  you  buy  SYSTEM  3000A,  you*re  getting  $1000+  worth  of  unequaled  perfor* 
mance  for  $549,  Exannine  the  unique  features  of  SYSTEM  3Q00A,  add  up  what  it  would  cost  to 
duplicate  (if  you  could)  this  small,  feature-filled  radio  and  you  will  quickly  realize  what  a  remarkable 
bargain  you're  getting.  By  marrying  the  best  transceiver  available  to  a  microcomputer-controlled  PLL 
synthesizer,  Edgeoom  has  produced  a  2-meter  FM  system  with  such  unique  and  incomparable  oper- 
ating flexibility  it  is  afmost  unbelievable.  A  few  of  the  extraordinary  features  of  SYSTEM  3000A  found 
in  no  other  transceiver  are: 

^TWENTY  FRONT-PANEL-PROGRAMMABLE  CHANNELS.  Just  dial  in 

the  frequency  and  transmitter  offset,  press  the  Enter  switch  and  you* re  in 
memory.  Two  channels  are  instantly  recaiiable  as  priority  channeis  at  the 
flip  of  a  switch, 

*TWO  BUILT-IN  SCANNERS  with  adjustable  pause  and  pause-defeat 
features.  One  scanner  lets  you  tune  the  band  in  one  or  four  hAHz  segments. 
The  other  scans  the  memory. 

^MEMORY-^CHANNEL  MONITOR,  Lets  you  operate  on  one  frequency 
while  monitoring  one  or  more  others. 

*  ANY  TRANSMITTER  OFFSET,  In  addition  to  the  standard  ±  600  kHz  you 
can  program  any  offset  from  5  f(Hz  to  4  fAHz. 

•  FULL  TWO-YEAR  WARRANTY,  f  very  SYSTEM  3000A  is  warranted  to  be 
free  of  defects  for  two  years.  And  it  is  American  made  so  servicing  is  no 
problem. 

Combine  these,  and  the  other  unique  operating  features  of  SYSTEM  3000A  with  a  receiver  of  unsur- 
passed selectivity  and  intermod  performance,  a  transmitter  that  produces  over  25  watts  of  (ad- 
justable) power  and  you  have  a  fantastic  $1 000  +  transceiver  for  the  remarkable  price  of  $549. 

SYSTEM  aoaOA  .  .  .  PERFORMANCE  THAT  CHALLENGES  YOUR  IMAGINATION 

See  one  at  selected  dealers  or  write  for  more  information. 
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2909  Oregon  Ct.— A3  •  Torrance  CA  90503  •  (213)  533-0433 
EXPORT  INQUIRIES    H  &  H  Industries  •  Box  639  •  Redondo  Beach  CA  90277 
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Julian  Rossnick 
1Q12  Tyson  Avenue 
Phiiadelphm  PA   19111 


The  IG-102  Goes  Transistor! 


tubeless  portability  for  this  l-leath  signal  generator 


The  Heath  IG-102  radio 
frequency  signal  gen- 
erator is  a  versatile  general - 
purpose  wide-range  instru- 
ment of  conventional 
vacuum-tube  design  wh^ch 
has  been  catalogued  for 
several  years.  For  those  who 
have  acquired  the  10-102  in 
the  past  and  those  who  are 
still  looking  for  a  good  signal 
generator  at  a  moderate  price, 
this  article  provides  a  simple^ 
economic,  and  fast  means  of 
conversion  for  portability 
without  sacrificing  the 
original  qualities.  Modifica- 
tion of  the  IG-102  gives  the 
instrument  new  capabtlitieSp 
as  follows: 

1.  Battery  operation 
utilizing  either  dry  cells  or  a 
nickel  cadmium  rechargeable 
bank  capable  of  supplying  7 
to  9  volts  at  a  maximum 
current  of  1 0  to  1 6  m A* 

2,  With  the  use  of  re- 
chargeable nickel  cadmium 
cells  of  approximately  1,2 
volts  per  cell,  6  to  8  cells  are 
sufficient  to  provide  the  re* 
quired  operating  supply  volt- 
age- The  basic  radio  fre- 
quency circuit  will  operate 
with  a  minimum  of  4  volts 
throughout  its  frequency 
range.  For  charging  purposeSj 
a     self-contained     battery- 


charging  circuit  is  used  which 
employs  the  original  compo- 
nents (these  can  be  dispensed 
with  if  dry  cetis  are  in- 
stalled),* 

3.  All  tube  sections  are 
replaced  by  four  field  effect 
transistors,  such  as  those 
available  from  Radio  Shack  - 
#276-1623**  -  or  Qlectro 
_  #K  4-634. 

Procedure  for  Modification 

The  following  step-by-step 
instructions  apply  to  changes 
and  additions  to  the  basic 
IG-102  radio  frequency  signal 
generator,  Accordin^y,  the 
original  instruction  manual 
and  drawings  are  used  for 
reference  to  detail  the  modifi- 
cation procedure.  This  pro- 
cedure    involves     simple 


*  Installation  of  the  battery 
supply  is  simple,  since  ttiere  n 
ampie  chassis  space  available  to 
mount  battery  brackets  for  ac* 
commodating   the   battery    units. 

••  Some  of  ttiese  Radio  Shack 
^76-1623  packages  contain  as- 
sortments of  both  rf  and  af  field 
effect  transistors.  In  testing  them, 
the  af  types  will  not  oscillate.  One 
particular  type  which  responds 
vu^ll  at  radio  frequencies  is  the 
2N5951.  The  white-btack  types 
are  af  and  dd  not  oscillate  at  radio 
frequencies;  also^  the  metallic 
types  are  unsuitable. 


changes,  installation  of  new 
components,  and  construc- 
tions- Before  undertaking  the 
modifications,  1  advise  that 
you  spend  some  time 
studying  and  reviewing  the 
basic  circuit  and  assembly  to 
become  familiar  with  the 
original  layout.  Additionally, 
study  the  details  of  the  field 
effect  transistor  connection 
lead  designations.  In  the  as 
sortment  provided  in  Radio 
Shack/s  #276-1623,  three 
types  are  referred  to  in  the 
designation  of  leads.  With 
reasonable  care,  there  should 
be  no  difficulty  using  any  of 
the  transistor  types. 

1-  Refer  to  Fjg.  1,  a  copy 
of  the  original  circuit. 

2.  Remove  all  tubes,  if  the 
set  has  already  been  con- 
structed. 

3.  Unsolder  and  discon- 
nect power  transformer  con* 
nectlons  (filament  supply  line 
and  high-voltage  rectifier- 
filter  system),  and  reconnect 
the  power  supply  compo- 
nents as  shown  in  Fig,  2, 
using  additional  components 
as  needed, 

4.  Solder  a  75-Ohm, 
VSrWatt  carbon  resistor  across 
the  R2  (33k,  2  W)  decoupling 
resistor  used  in  the  ori: 
circuit. 


5.  Solder  a  90-Ohm, 
1/2-Watt  carbon  resistor  across 
the  R6  (4.9  k,  2  W)  de- 
coupling resistor  used  in  the 
original  circuit 

6.  Spot  solder  one  radio 
frequency  field  effect  tran- 
sistor across  tube  socket 
VI B,  terminals  1-2-3,  using 
the  lead  references  given  in 
the  transistor  package  instruc- 
tion sheet.  However,  if  tran- 
sistors are  selected  from  the 
8*transistor  assortment  given 
in  Radio  Shack's  packet 
#276*1623,  then  lead  orienta- 
tion should  be  followed  as 
per  the  drawing  supplied  in 
the  packet 

To  mount  the  transistor 
on  the  tube  socket^  do  the 
following:  Hold  each  lead 
with  tong-nose  pliers  (for  a 
heat  sink)  as  solder  is  applied. 
Use  a  35-  to  40-Watt  pencil 
iron  with  a  small  blade  tip 
1/8"  wide,  and  solder  alloy 
60-40.  Apply  a  smaJl  drop  of 
solder  to  the  end  of  each 
lead.  After  thinning  the  leads, 
spread  them  to  match  the 
spacing  of  the  lugs  on  the 
tube  socket  Apply  each  lead 
to  the  required  tube  socket 
terminal,  as  designated  above 
(to  facilitate  connections, 
also  apply  fresh  solder  to  the 
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Ftg,  L  Original  IG-1 02  circuit. 


tube-socket  terminals). 

In  spreading  the  transistor 
leads,  a  slight  bend  on  the 
wire  ends  will  help  in  making 
surface-to-surface  contact  for 
soldering.  With  the  pliers, 
hold  each  lead  against  the 
surface  of  the  required  tube- 
socket  terminal,  and  apply 
the  iron  to  the  opposite  side 
of  the  terminal  untfl  bolder 
flows  well  to  form  a  good 
spot-sol  der  joint.  No 
mechanical  connection  is 
necessary  to  complicate  the 
procedure.  Once  the  first 
transistor  lead  is  soldered,  it 
wilt  make  the  transistor  self- 
supporting,  and  the  remaining 
solder  operation  will  be  easily 
handled  and  completed. 
Remember  to  use  the  long- 
nose  pliers  as  a  heat  sink  for 
'^pushing"  the  transistor  leads 
against  the   tube  socket  ter- 


minals when  soldering.  Care 
in  soldering  and  applying  the 
transistor  leads  will  insure 
success  and  avoid  thermal  or 
mechanical  damage  to  the 
components. 

7.  Following  the  same 
technique  for  soldering  as 
explained  In  step  #6,  apply 
and  connect  another  rf  field 
effect  transistor  across  "the 
tube  socket  1A^  terminals  5, 

7,  and  8. 

8.  Apply  and  connect  the 
third  rf  field  transistor  to 
tube  socket  2B,  terminals  6^ 

8,  and  9. 

9.  Apply  the  fourth  field 
effect  transistor  to  tube 
socket  2 A,  terminals  1,  2,  and 
3.  (If  another  type  of 
FET  transistor  Is  used,  make 
certain  that  the  proper  tran- 
sistor leads  are  used  to  make 
connections*)    Agaln^   It  may 


be  more  convenient  for 
making  connections  to  turn 
the  transistor  over  (round 
side  up)  and  cross  the  D  and 
G  leads  (use  insulated 
sleeving). 

Step  #9  completes  the 
modification  conversion  of 
the  basic  IG-102  rf  signal 
generator.  Additionally,  I  in- 
stalled  rear  tip  jacks  with  the 
circuit    connection    leads    to 


1^  (51  NO  47  KS^ 


permit  external  testing  of  the 
battery  supply  (+)  and  (-). 

Test^  Operation,  and  Adjust- 
ment 

1 .  Before  applying  battery 
power  to  the  circuit,  check 
the  positive- to-ground  resis- 
tance to  make  certain  that 
there  is  no  short  circuit  or 
abnormally  low  resistance 
reading    due    to    a    defective 
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Fig.  3.  Modified  IG-102  circuit  TJA,  11 B,  T2A,  and  T2B  -  four  rf  FETs  equivalent  to  Radio  Shack  package  #276-1623  or 
Calectro  #K  4-634, 


component  or  wiring  condi- 
tion* Rotate  the  bands  witch 
white  checl<ing  the  resistance 
to  ground  (which  should  be 
several     hundred    OhmSj    at 

least]  > 

2*  Insert  a  milliammeter 
in  series  with  the  battery,  and 
check  the  direct  current  on 
all  bandsj  which  should  be  7 
to  15  mA,  Switching  in  the 
audio  tone  oscillator-modula- 
tor wilt  increase  it  about  1 
mA- 

3.  Rf  output.  A  diode 
detector  rf  voltmeter  applied 
to  the  high  end  of  the  fine 
attenuator  control  (turned 
counterclockwise  for  mini- 
mum rf  output)  should  indi- 
cate about  1  to  1*25  volts  on 
band  "A**  (low-frequency 
end},  and,  on  each  successive 
band^   it  will   drop  off  pro- 


gressively. Nevertheless,  rf 
output  should  be  detectable 
on  all  bands. 

Vary  the  tuning  on  each 
band  from  low  to  high  end  — 
the  rf  voltage  should  vary 
smoothly  (usually  decreasing) 
without  the  sudden  jumps  or 
fall  off  usually  associated  with 
parasitic  absorption  con- 
ditions. 

4.  Audio  tone  oscillator 
modulator.  The  ac  output  of 
the  audio  tone  oscillator^  as 
measured  across  the  audio 
output  control^  should  be  1 
to  2  volts*  Check  the  tone 
frequency  with  a  pair  of 
headphones  connected  to  a 
0,1  uF  coupling  capacitor. 
Finally,  use  an  all  band  re- 
ceiver or  grid-dip  meter,  if 
available,  to  check  the  rf  out- 
put frequency.  The  frequency 


response  in  each  band  should 
be  within  a  few  percent  and 
not  need  any  alignment  or 
tuning  adjustments. 

Heterodyning  with  broad- 
cast stations  will  show  excel- 
lent frequency  stability.  On 
band  "F",  use  an  identifiable 
FM  station  to  spot  check  the 
frequency  calibration  in  the 
S8  to  108  MHz  range.  I  found 
it  necessary  to  "squeeze"  the 
rf  coil  to  about  one-half  its 
original  length  to  get  good 
frequency  alignment.  Use  the 
long-nose  pliers  to  squeeze 
turns.  To  check  against  an 
FM  station,  turn  the  audio 
modulation  on,  connect  the 
rf  cable^  and  bring  it  near  the 
FM  receiver's  vertical  an- 
tenna. A  good  clean  modula- 
tion note  should  be  heard 
when    the    signal    generator 


passes  through  an  FM  station. 

Conclusion 

I  modified  the  original  cir- 
cuit by  converting  to  the 
battery -opera  ted  solid  state 
design,  as  described.  In  addi- 
tion, a  three<rysta!  oscillator 
frequency-spotting  standard 
was  installed  with  a  product 
detector  and  audio  amplifier 
speaker  section.  This  combi- 
nation provides  frequency 
check  intervals  of  100  kHZj 
1.0  MHz,  and  10  MHz,  for 
spot'Checking  the  internal 
six-band  vfo  or  for  external 
testing.  Using  the  crystal  stan- 
dard, heterodyne  testing 
showed  excellent  frequency 
tracking  and  calibration 
throu^  the  six  bands.  Since 
there  is  ample  chassis  space 
available,     the     three-crystal 
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frequency  spot  circuit  is  left 
optional  and  is  merely  sug- 
gested to  you.  For  this  pur- 
pose, in  a  more  extended 
project,  three  crystals  and 
oscillator  design  data  can  be 
obtained  from  Jan  Crystals, 
2400  Crystal  Drive,  Ft. 
Myers  FL  33901.  Addi^ 
lionally,  a  dual-gate  MOSFET 
product  detector^  a  250  mW 
integrated  audio  power  ampli- 
fier, a  miniature  volume  con- 
trol, and  a  2/2*'  loudspeaker 
can  be  combined  to  provide 
the  desired  frequency- 
Spotting  function. 

Fig*  4  shows  a  circuit 
which  incorporates  the  addi* 
tional  features  just  described 
—  a  three-crystal  oscillator 
frequency  section  with  a 
product  detector  and  an 
audio  power  amplifier  for 
monitoring  the  heterodyne 
reactions  between  crystal  fre- 
quencies and  the  vfo  spec- 
trum. The  entire  unit  can  be 
easily  and  conveniently 
mounted  in  the  rf  signal  gen- 
erator chassis  assembly  or 
separately     assembled     ex- 
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Fig.  4.  TR4*TR10  -  Radio  Shack  #276-2039  or  equivalent;  TRIJ  -  duaf-gate  MOSFET;  CTJ 

—  Area  309  padder;  CT2  —  Arco  306  padder;  CT4  —  ArQO  465  trimmer;  U  and  L2  —  rfc;  L3  — 
20  turns  #30  enamel  wire  on  2W^  JOOi^  resistor. 


ternally     as     a     subuntt. 

Heterodyne  activity  can  be 
detected  up  to  the  50th  bar- 
monic.  With  additional  wave- 


shaping  amplifiers,  the  har- 
monic order  could  be  ex- 
tended considerably,  but,  un- 
fortunately^   that    would    In- 


volve high  input  current  levels 

which  would  place  excessive 
demands  on  the  battery 
power  supply,  ■ 


Nen^  Prcxiucts 


from  page  60 

($15.95)  way  of  quickly  learning 
and  appreciating  the  advan- 
tages of  the  solderless  bread- 
tx>arding  approach. 

The  PBt  PfotO'Board  Kit 
comes  complete  with  a  pre- 
assembled  bread  boarding 
socket,  two  preassembled 
sotderless  bus  strips,  four  five- 
way  binding    posts,   a   metal 


ground  base  plate,  non-marrIng 
feet,  and  ail  required  hardware. 
When  complete,  its  six  hundred 
thirty  tie-points  permit  flexible 
configurations  of  as  many  as 
six  14-pin  DIP  ICs. 

Despite  its  low  cost,  the  PB-6 
provides  a  very  confident 
breadboarding  base.  Of  the 
four  binding  posts,  one  is 
grounded  to  the  ground  base 
plate,      permuting      high 


The  PalomBf  PTR'130K  transceiver 


CSC  Proto-Board  6. 


distributed   capacitance  and 

low  distributed  inductance  for 
enhanced  high-speed  circuit 
operation.  The  three  remafning 
five-way  binding  posts  can  be 
used  to  interconnect  the  circuit 
on  the  PB-6  to  power  and  signal 
lines  and  the  outside  wofid. 

Following  the  easy  assembly 
instructions  enclosed,  using 
only  pliers  and  a  screwdriver, 
assembly  time  for  the  PB'6  is 
teas  than  ten  minutes. 

For  further  Information,  con^ 
tact  Continental  Spedatties 
Corporation.  70  Fufton  Terrace, 
New  t-faven  OT  06509. 
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AJ  Klein  W2PMX 
206  Harrison  Avenue 
mnierPlAce  NY   11764 


The  Miser's  Delight 
Repeater  Controller 


I!  all  started  when 
WR2AKV  decided  to  go 
on  vacation-  Repeaters  mosi 
have  strong  unions,  because 
this  one  hasn't  been  heard 
fronn  since.  Steve  WB2ZSE 
modified  a  GE  Prog  desktop 
base,  and  another  WR2AKV 
was  on  the  job.  The  only 
problem  was  that  the  original 
repeater  had  been  borrowed, 
and  the  control  circuitry 
went  with  it  We  still  had  the 
old  Ma  Bell  touch tone^w 
decoder^  but  we  needed 
something  for  more  immedi* 
ate  control.  Since  1  am  cheap 
above  all  else,  I  decided  to  see 
if  I  could  design  a  controller 
for  the  new  repeater  for  less 
than  the  purchase  price  of  a 
store-bought  one. 
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the  very  IDi 


f 


m 


Fig.   L  555  resettab/e  timer. 


The  controller  had  to  meet 
a  number  of  logical  criteria; 
L  Variable  time-out  timer. 
Z  Variable  squelch-tait  timer 
(the  time  the  transmitter 
stays  on  after  you  drop  your 
carrier;  the  short  burst  of 
noise  as  you  drop  H  is  called 
the  squelch  burst). 

3.  ID  after  the  input  carrier 
is  dropped,  so  the  ID  can  be 
kept  nice  and  loud  and  not 
take  out  the  repeated  audio. 

4.  ID  on  cold  start-up  {after 
the  repeater  has  been  sitting 
idle  for  more  than  the  ID 
interval),  but  the  repeater 
should  not  turn  itself  on  just 
to  ID. 

5*  Reset  the  lime-out  timer 
on  loss  of  the  input  signal,  as 
opposed  to  requiring  the  re- 
peater transmitter  to  drop 
out- 

6,  Have  as  few  parts  as  pos- 
sible {preferably  none!)  be- 
cause parts  cost  money! 

In  keeping  with  the  last, 
but  most  important,  rule,  1 
etched  up  a  board  for  the 
K4EEU  ID,  violated  prime 
directive   number  6   {had  to 


buy  a  few  parts),  and  we  had 
a  working  ID, 

The  next  step  was  to  look 
at  the  above  criteria  through 
the  rules  of  logic,  and  the 
best  answer  seemed  to  be  the 
555  operated  as  a  reset  table 
timer.  According  to  rule  6,  I 
should  have  used  one  555  and 
one  556,  but  the  increased 
complexity  (and  the  possible 
need  to  go  to  double-sided 
board  or  a  lot  of  jumpers) 
Justified  the  negligible  price 
difference.  In  Fig.  1,  if  either 
pin  2  or  pin  4  of  the  555  is 
low,  the  output  on  pin  3  is 
low.  If  both  pins  are  high,  the 
output  will  be  high  for  a 
length  of  time  determined  by 
the  time  constant  Rt-Ct  At 
the  end  of  this  lime,  pin  3 
will  go  low.  If  pin  2  is  now 
brought  low  and  then  high, 
the  output  will  go  high  when 
pin  2  goes  highj  and  it  will 
stay  high  for  another  time 
constant  That  seems  simple 
enough  —  just  have  two  such 
timers  operating  \n  a  sort  of 
back- to-back  configuration. 
One  of  them  has  pin  3  going 


high  when  there  is  an  input 

signal,  and  it  stays  high  for 
the  duration  of  the  time-out 
period.  The  other  one  has  pin 
3  going  high  when  the  signal 
leaves  the  receiver,  and  it 
stays  high  for  the  squelch-tail 
time*  The  transmitter  will  be 
on  the  air  if  either  one  has  a 
high  on  pin  3.  A  third  timer 
counts  a  little  less  than  3 
minutes  and  then  allows  the 
COR  to  start  the  ID  the  next 
time  a  signal  leaves  the  receiv- 
er This  obeys  rules  3  and  4. 
The  only  thing  left  is  that 
nasty  little  rule  6.  So,  after 
getting  the  thing  to  work  and 
then  removing  parts  until  just 
one  more  removal  will  stop  it 
from  working,  I  arrive  at  Fig. 
Z 

We  start  with  the  repeater 
having  been  inactive  for  some 
time  so  that,  due  to  ihe  +5 
volts  on  pin  4  and  a  high  on 
pin  %  IC3  (the  ID  timer)  has 
timed  out,  and  pin  3  is  at 
ground  potential-  The  situa- 
tion over  at  ICl  is  the  same, 
except  that  pin  4  gets  its  high 
from  the  output  of  IC5a* 
When  the  COR  input  goes  to 
ground,  it  gels  delayed  just 
enough  by  the  input  circuitry 
so  that  pin  6  of  IC4  goes  low 
after  any  contact  bounce. 
This  sends  a  positive-going 
pulse  to  pin  3  of  lC5d.  This  is 
inverted  to  a  negative-going 
pulse  ai  pin  4,  resetting  IC2. 
The  high  from  pin  6,  IC4, 
brings  pin  4  of  1C2  high,  and 
IC2  starts  timing,  resulting  in 
+5  volts  on  pin  3,  which  is 
fed  to  the  relay  driver  transis- 
tor, turning  the  transmitter 
on.  If  a  signal  stays  on  the 
input  for  more  than  the 
time-out  time,  IC2  times  out, 
pin  3  goes  low,  and  the  trans- 
mitter goes  off  the  air.  So 
much  for  rules  1  and  5, 

With  loss  of  received  sig- 
nal, the  output  of  IC5a  goes 
high,  putting  +5  volts  on  tCl, 
pin  4.  The  capacitor  feeding 
pin  5,  IC5b  converts  this  to  a 
positive-going  pulse  which, 
when  inverted  by  lC5b,  resets 
ICl,  This  starts  ICl  timing 
for  the  squelch- tail  time,  pro- 
ducing  a  high  on  pin  3  for 
this  duration.  Add  this  high 
to  the  high  coming  from  pin 
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3^  IC2,  and  the  relay  driver  is 
on  for  the  duration  of  the 
input  signal  plus  a  squelch  tail 
(assuming  that  IC2  hasn't 
timed  out}.  There  is  a  third 
diode  feeding  the  relay  driver. 
This  diode  is  fed  by  the  ID 
generator,  so  the  repeater 
doesn't  drop  out  while  it  is 
identifying.  (See  Fig.  3  for 
the  modifications  to  the 
K4EEUia) 

All   this  time,  pin  3,  IC3 
has  been  at  zero  volts.  This 
lov^/  is  inverted  by  IC5e  to  a 
high    on   pin    10,    effectively 
taking  D2  out  of  the  circuit 
When  there  is  a  signal  on  the 
input    steady    state,    pin    6^ 
IC5b  is  highj  so  pin  8  is  fow^ 
pulling  pin    13    low.    This  is 
inverted  by  ICSf,  producing  a 
high  on  pin  V2,  which  does 
nothing  for  the  K4EEU  IDer. 
When    the    input   carrier    is 
dropped,    IC5b,  pin   5  gets  a 
positive-going  pulse,  and  the 
entire    chain    is   reversed    in 
polarity,  so  that  ICSc,  pin  8 
goes  high  for  the  duration  of 
the  pulse  on  pin  5,  This  high 
is  inverted  by  IC5f  (as  before) 
to  produce  a  low-going  pulse 
to  the  IDer,  thus  starting  it 
The  low-going   pulse  on  pin 
12  also  resets  tC3  (via  its  pin 
2),  bringing   IC3,  pin  3  high 
(for  the   ID   time  duration). 
This  high  is  inverted  in  IC5e, 
producing  a  low  on  pin   10 
and  holding  IC5f^  pin  13  low, 
even    if   the    COR    is  subse- 
quently   dropped,    until    IC3 
times  out  Referring  to  Fig,  3, 
when  the  low-going  pulse  is 
applied  to  the  start  flip-flop 
in  the  ID,  it  is  applied  to  the 
point   labeled   '*to  point  1*" 
This    sets   the   flip-flop    and 
brings   the  other  connection 
(labeled  *'to  point  2")  high. 
This   is    used    as  transmitter 
turn-on   voltage,   keeping  the 
transmitter  on  for  the  dura- 
tion of  the  ID, 

Due  to  the  fast  action  of 
the  circuits  involved,  if  the 
contact  debouncing  circuit 
(the  input  circuitry  of  IC4) 
was  not  included^  saving  some 
parts,  the  first  contact 
bounce  from  the  COR  (and  it 
will  bounce  a  few  times) 
would  appear  to  be  the  COR 
dropping  out,  and  the  ID 
would    start.    With    the    de- 
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Fig.  2.  ICh3  -  555;  IC4  -  7413;  IC5a-f  -  7404.  The  diodes  can  be  any  si/icon  diodes.-  The 
transistor  is  dependent  on  the  current  requirements  of  the  transmit  relay  -  anything  from 
2N222  to  2N565S 


bouncing,  the  ID  will  only 
start  when  the  input  signal 
drops. 

One  fortuitous  error  dcvel* 
oped  in  the  final  wiring  of  the 
repeater-     Steve    decided    to 
wire     the     receiver     audio 
through    the   COR    so   that^ 
when  the  COR  dropped  out, 
there  would  be  no  audio  cou- 
pled to  the  transmitter.  (I  stilt 
don't    see    where    it    would 
come  from.)  Due  to  the  fact 
that    the    K4EEU    IDer   has 
very  high  level  audio  coming 
out  of  it  and  we  are  coupling 
into  the   mike   input  of  the 
transmitter,     we     ended     up 
with   quite   a  large  value  of 
series  resistance  between  the 
ID  and  the  transmitter  input 
If    the    COR    is    picked    up 
during    the    ID,    the    voltage 
division  effect  caused  by  the 
receiver  impedance  drops  the 
ID  to  about  1  kHz  deviation. 
So  we  not  only   make  pro- 
visions to  keep  the  ID  from 
stepping  on  anyone,  but  also, 
if  someone  steps  on  the  ID,  it 
is  nice  about  it  and  lets  his 
audio  go  through. 

With  the  values  shown,  the 
ID  time  is  about  2:45,  the 
time-out  time  is  variable  from 
0  to  about  7  minutes,  and  the 
squelch  tail  is  variable  from  0 
to  12  seconds  (dependent  on 


the  tolerance  of  the  timing 
capacitors).  This  squelch-tail 
time  is  a  bit  longer  than 
needed,  but  the  only  correc- 
tion, without  getting  a  cus- 
tom-made pot  (which  would 
probably  cost  more  than  the 
whole  Qpritroller),  would  be  a 
1-meg  pot  and  a  250k  series 
resistor.  The  fixed  resistor 
costs  money,  and  they  don't 
charge  for  pots  by  value 
(yet!). 

The  external  connection 
point  on  fCl,  pins  6  and  7 
{point  A)  is  controlled  by  the 
touchtoneTM  function  de- 
coder, and,  if  it  raised  to  +5 
volts,  there  will  be  no  squelch 
tail,  which  is  invaluable  for 
discouraging  kcrchunkers.  If 
they  don't  hear  it  coming 
back,  they  leave  it  alone!  The 
external  connection  to  the  ID 
start  line  {point  C)  is 
grounded  to  start  the  ID  be- 
fore IC3  has  timed  out 
Grounding  this  point  will  also 
reset  IC3,  so  the  next  ID  will 
be  2:45  after  the  manual  I D, 
just  as  if  the  repeater  had 
IDed  itself.  This  function  can 
be  [eft  off  (simply  delete  the 
resistor  and  capacitor  at  point 
C)  if  it  is  not  wanted.  The 
externa!  connection  to  IC2, 
pin  2  will  reset  IC2  if  some 
dummy  tike  me  (I  have  been 


told  that  I  can  probably  time 
out  '52  direct)  forgets  when 
to  shut  up.  This  one  goes  to 
ground  to  reset  Of  course,  if 
the  long-winded  one  (a  plague 
on  his  thumb)  is  running  50 
Watts  from  on  top  of  the 
repeater,  you  won't  be  able 
to  override  his  signal  to  reset 
the  timer,  so  just  let  him  talk 
to  himself. 

In  view  of  the  requirement 
to  eliminate  everything,  how 
about  the  capacitor  from  IC2, 
pin  4  going  to  ground  and  the 
diode  feeding  it?  The  system 
has  a  tendency  to  act  so  fast 
that  IC2  turns  off  at  loss  of 
received  signal  faster  than  I  CI 
can  start  the  squelch  talk  This 
can  destroy  a  good  relay,  so  it 
is  an  insurance  policy.  If  your 
transmit  relay  is  big  and  slug- 
gish, you  could  probably  save 
another  two  parts. 

One    area    that    is    a    bit 
tricky  is  the  use  of  the  1.3k 
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Fig .     3.     IVIodifications     to 
K4EEU /a 
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resistors  at  pins  3  and  5  of 
1C5,  If  they  are  too  large,  the 
inverters  will  remain  in  the 
low  output  state,  ]f  they  are 
too  low,  the  resulting  pulses 
will  be  too  small  to  be  of  any 
use,  1,2k  seems  to  be  the 
lower  limit,  and  1.5k  is  just  a 
bit  too  high.  If  you  have  any 
trouble  here,  use  a  pot  or 
substitution  box^  and,  start- 
ing with  about  2,5,  slowly 
lower  the  resistance  until  the 
output  pin  (of  whichever  sec- 
ti&n  you  are  adjusting)  just 
goes  high.  Use  the  next  small- 


er value.  That  was  exactly 
how  I  arrived  at  1.3k. 

One  problem  that  we  did 
have  was  that  the  transmitter 
seemed  loath  to  turn  oft 
About  one  time  out  of  three, 
the  squelch  tall  would  run 
out^  and  the  blasted  thing 
would  re  trigger  Itself,  The 
culprit  proved  to  be  the  spike 
generated  by  the  T/R  relay  in 
the  Prog  when  it  went  from 
transmit  to  receive*  A  diode 
across  the  relay  coll  solved 
that  one. 

Getting    back    to    rule   6 


(again?),  I  put  the  LED  {and 
another  one  on  the  collector 
of  the  transistor}  in  the  cir- 
cuit so  that  I  could  see  what 
was  happening  without  clip- 
ping on  a  meter  or  something 
and,  since  it  didn't  cost  any- 
thing to  leave  it  in,  I  did.  The 
one  on  the  collector  of  the 
transistor  can  be  left  on 
{from  the  collector  to  +5 
volts  through  a  270-Ohm  re- 
sistor) if  your  relay  runs  on 
5-6  volts.  A  12-volt  relay  sup- 
ply here  will  cause  perma- 
nently   dark    LEDs,   without 


Ham  Help 


1  am  writing  this  letter  in 
hope  that  It  will  keep  some 
other  young  prospective  hams 
from  making  the  same  mistake 
1  did.  1  became  interested  in 
iiam  radio  in  August,  1976.  This 
interest  was  kindled  by  a  per- 
son who  had  just  moved  to  our 
town  and  was  studying  code  for 
his  Novice  exam,  I  guess  you 
could  say  that  1  had  always 
been  interested  in  radio  but  had 
never  heard  of  amateur  radio 
before.  A  neighbor  had  given 
me  an  old  telegraph  key  and 
sounder^  which  I  had  messed 
around  with  from  time  to  time. 

The  mention  of  Morse  code 
aroused  my  interest,  because  I 
had  always  wanted  to  learn 
what  all  those  little  dots  and 
dashes  meant.  On  the  spot,  1 
volunteered  my  services  to  help 
him  learn  the  code  if  he  in  turn 
would  teach  me.  After  a  couple 
of  nights  of  practice,  I  had  the 
letters  down  pat.  Wowl  Just 
like  that,  t  had  learned 
something  that  I  thought  would 
take  months. 

With  this  newfound  talent,  1 
was  ready  to  take  on  anything.  I 
was  therefofe  quite  easily  con- 
vinced to  go  all  the  way  and  get 
my  speed  up  for  the  Novice 
exam.  As  \  mentioned  before,  I 
had  no  knowledge  of  or  i nterest 
in  ham  radio.  When  this  guy 
gave  me  the  facts  about  ham 
radio,  it  just  about  blew  me 
over. 

Maybe  I  should  mention  here 
that  this  man  had  a  brother  who 
was  a  licensed  General  and 
was  crazy  about  radio !  This  guy 
almost  lived,  ate,  and  slept  just 
to  work  his  rig.  Well,  this  guy 
kept  our  interest  up  for  the  3 
months  it  took  us  to  get  up  to  7 
wpm.  After  we  had  our  speed 
upi  we  contacted  this  man's 
brother  {he  lived  about  40  mites 
away)  and  said  that  we  were 
ready  to  take  our  test.  We  drove 
to  this  guy's  town  and  took  our 
code  test  at  some  other  ham's 


house.  After  the  worst  case  of 
the  shakes  I've  ever  had,  we  got 
through  the  test.  Hey!  Now, 
that  wasn't  so  tough  1  If  that's 
all  there  is  to  U,  no  sweat!  Oh, 
so  little  did  1  know! 

After  we  finished  the  code 
test,  we  made  another  date  to 
take  the  written  test.  Now,  this 
was  the  first  I'd  ever  heard  of 
any  type  of  written  test.  I  was 
shaken!  But  this  guy's  brother 
said  not  to  sweat  it,  it's  real 
simple  stuff.  Sure  it  is!  He  said 
that  it  was  some  questions  on 
operating  procedure,  rules  and 
regs,  and  some  simple  radio 
theory.  Operating  procedures, 
rules,  and  regulations  sounded 
like  it  wouldn't  be  too  tough. 
But  radio  theory!  It  had  better 
be  simple. 

Well,  he  gave  us  a  Novice 
study  guide  and  told  us  to  go 
over  the  questions  for  a  couple 
of  weeks,  come  back  to  his 
place,  and  he'd  clear  up  any 
questions  we'd  have.  Okay, 
that  sounded  simple  enough. 
We  took  it  home  and  studied 
the  questions,  in  fact,  about  all 
we  did  Is  memorize  the  book.  In 
two  weeks,  we  went  back  to  his 
place  for  a  whole  day  of  just  go- 
ing over  this  stuff.  Gee,  this 
was  simple  if  that  was  all  there 
was  to  radio  theory.  He  told  us 
to  come  back  in  a  couple  of 
weeks  to  take  the  written  exam. 

At  about  this  point,  I  became 
worried  about  (if  I  did  pass  this 
exam)  what  I  would  do  for  a 
radio,  My  friend  told  me  that 
there  was  no  problem,  that  he'd 
buy  one  and  I  could  use  it.  With 
that  iittle  problem  out  of  the 
way,  1  kept  up  on  my  code  and 
kept  studying  for  the  exam.  1 
took  it  and  passed  it  okay,  but 
only  on  operation  and  rules  and 
regulations.  The  thing  was, 
none  of  the  questions  on  this 
test  were  the  ones  from  the 
book,  Oh»  well,  I  guess  I  could 
forget  that  as  long  as  1  could 
get  my  license  and  start  mak- 


ing contacts. 

Well,  about  two  weeks  after 
we  got  our  licenses,  I  asked 
this  guy  (he'd  passed,  too) 
when  he  was  going  to  get  a 
radio.  He  said,  to  my  surprise, 
that  he  might  get  one  someday, 
but  for  the  meantime  he'd  lost 
interest.  It  made  me  kind  of 
mad,  but  I  figured  1  could  get 
along  without  him,  I'd  just  have 
to  get  my  own  radio! 

That's  how  1  came  across  my 
first  issue  of  73  Magazine,  the 
December,  1976,  one.  It  blew 
my  mind.  About  all  1  could 
understand  was  the  adver- 
tisements! Now  1  realize  what 
had  happened.  I  was  taught 
how  to  pass  the  test,  not 
anything  about  ham  radio. 
Man,  I  was  mad— 1  still  get  kind 
of  angry  when  1  think  about  It. 
Needless  to  say,  it  was  the  end 
of  a  relationship. 

One  of  the  things  t  did  learn 
from  that  first  Issue  was  that 
there  was  no  way  I  could  afford 
a  radio.  My  only  Income  was  5 
dollars  a  week  for  working  from 
my  folks.  With  my  knowledge  of 
electronics  (hah!),  building  a 
radio  was  entirely  out  of  the 
question. 

Things  iay  dormant  for  quite 
awhile,  about  six  months. 
Occasionally,  Td  pick  up  an 
issue  of  73  to  page  through. 
Every  issue  made  me  more 
angry  about  what  had  hap- 
pened to  me.  1  picked  up  a  little 
knowledge  from  each  issue, 
and  from  library  books,  so  that  I 
at  least  knew  how  to  figure 
resistance  and  identify  some 
simple  components. 

At  about  that  time,  my 
prayers  were  answered.  Our 
small  town  lacked  someone  to 
fix  TVs,  radios,  etc.  We  finally 
got  someone  who  moved  in  and 
started  to  do  these  things.  It 
just  happened  that  our  old  set 
had  been  acting  up.  The  man 
was  called  and  asked  to  come 
and  take  a  look.  Well,  this  guy 
came  and  started  to  work  on 
this  set.  Naturally,  I  watched 
with  a  great  deal  of  interest. 

He  asked  me  if  I  knew 
anything  about  electronics.  I 


some  resistor  adtustrfient. 

The  circuit  is  very  simple 
to  build  on  per  (board,  but^  if 
you  want  to  keep  everything 
neat,  I  can  supply  4"  x  6''  PC 
boards,  drilled,  with  22  edge 
fingers  etched  on  but  uncom- 
mitted, for  $8.  If  you  have 
any  trouble,  drop  me  a  note 
with  an  SASE. 

Thanks  to  Steve  and  to 
Bernie  WB2D0H  for  the  use 
of  their  experience,  knowl- 
edggj  shop,  tools,  test  equip- 
ment, and  time.  ■ 


told  him  much  the  same  story  I 
have  just  told  you,  whereupon 
he  told  me  that  before  moving 
here  and  becoming  a  repair- 
man, he  had  worked  for  a  major 
radio  company  as  just  about 
the  only  person  involved  on  a 
fuli-ttme  basis  with  radar.  He 
commended  me  for  my  dedica- 
tion in  trying  to  learn  about  this 
subject.  He  said  that  any  time  I 
had  a  question  about  radio  I 
could  just  come  and  see  him. 

In  the  past  year,  I've  learned 
more  about  electronics  than  I 
ever  thought  possible.  I  still 
don't  know  very  much,  but  at 
least  I'm  back  on  the  track 
again.  Still,  one  bad  thing  has 
come  of  all  this:  I  still  don't 
h:ave  a  radio,  have  never 
operated  one,  and  wouldn't 
even  know  how  if  someone 
gave  me  one,  I've  all  but  forgot- 
ten the  code;  I  can't  find 
anyone  who's  interested,  I  am 
the  only  amateur  within  miles. 

My  repairman  friend  gave  me 
an  older  stx-channel  CB  that  I 
am  trying  to  get  transmitting  so 
that  I  can  use  It  on  10  meter 
CW.  He  also  gave  me  an  old 
oscilloscope  for  nothing.  He 
told  me  to  play  with  it,  that  I'd 
probably  learn  something. 
Even  if  1  do  get  the  10  meter  ng 
going,  I  still  wouldn't  know  how 
to  make  a  contact. 

Well,  so  much  for  my 
hopeless  case.  As  1  said  when  I 
started  this  letter,  Td  hate  to 
see  this  happen  to  someone 
else.  Unfortunately,  our  high 
school  does  not  have  a  basic 
electronics  course,  or  my  prob- 
lem would  have  been  solved.  1 
think  that  something  should  be 
done  about  this  type  of  thing. 
Oh,  [earning  by  rote  is  an  easy 
way  to  get  into  amateur  radio, 
but  is  It  the  right  way?  I  don't 
think  so,  and  \  think  you'd  prob- 
ably say  the  same  thing. 
Something  has  to  be  done. 

Novice  classes  seem  like  a 
darn  good  idea.  The  only  trou- 
ble is  finding  one.  I'd  love  to  go 
to  one!  But  where  are  they? 

Mark  Malm  WBOYHW 

PO  Box  323 

Flasher  ND  58535 
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SCR  1000  -  Standard  of  Comparison 
fin  Repeaters  '  IMow  Available  with  Jiutopatchl*\ 

;4utofiatcA 

•  Normal  patch,  or  secure  "reverse"  patch 

•  3  digit  anti-talsing  access  —  single  digit  dis- 
connect 

•  3  digit  on-off  controf  of  repeater  transmitter 

•  4  sec.  time  limit  on  access 

•  Built-in  adjustable  time-out  function  —  patch 
shuts  down  in  30-90  sec,  if  no  carrier  is  received 

•  Wide  range  audio  AGC  on  input  and  output. 

•  User  can  mute  phone  ilne  audio  simply  by  key- 
ing his  mic  button  —  prevents  embarrassing 
language  from  being  repeated 

•  Patch  access  and  repeater  control  —  either 
over  the  air  or  over  the  land  line 

-^      j^j^j^  mmmm     w  ^'^^  Spec  Comm  has  taken  the  hassle  out  of  putting  an  autopatth  repeater  on  the 
2/lfffV     6K     220 n^mmMl  ^"^'  The  SCR1000/SCAP  h  a  fully  self-contained  30  watt  repeater  v^ith  built-in 

autopatch  and  land  Ime  control.  You  simply  plug  in  the  phone  line,  hook  up  the 
dupiexer,  and  you're  on  the  air!  The  usual  months  of  problems  are  eliminated!  The 
5CR1000/SCAP  has  been  meticulously  engineered  to  provide  the  smoothest  per- 
forming patch  together  with  a  positive  land  line  control  of  the  repeater.  The 
system  is  fully  assembled,  set-up  and  checked-out  in  our  lab. 

•  The  SCR1000  — simply  the  finest  repeater  available  on  the  amateur  market .  .  .  and  often  compared 
to  ''commercJar'  units  selling  for  3-4  times  the  priceE  This  is  a  30  Wt.  unit,  with  a  very  sensitive  & 
selective  receiver.  Included  is  a  butft-in  AC  Supply,  CW  !Der,  full  metering  and  lighted  status  indi- 
cators/control push-buttons,  crystals,  focal  mic,  etc.  Also  provided  are  jacks  for  emergency  power, 
remote  control,  autopatch,  etc. 

•  A  full  complement  f>roptions  are  available:  Duplexers,  Cable,  'PV,  HI/LO  Power,  Autopatch,  Racks, 
etc.  Please  inquire. 

•  The  Spec  Comm  Repeater  System  ...  a  sound  investment  .  .  available  only  by  direct  factory  order 
Get  your  order  in  A.S.A.P. 


Under  chassis  view  of  SCR1000  with 
Ai/topatcti  installed. 


SCR  1000  SnecWcaiions 


RF  Output  30  Watts  typ. 

Infinite  VSWR  proof 
Sensitivity  . . . .  .0.3uV/20dBQt. 
Selectivity... -6dB@  ±6.5 kHz; 

-55dB@  ±  15  kHz; 

■90dB@  ±30  kHz. 
(Sharper  8  Poie  FItr,  Available) 
Desense/Overioad  .  .  .  W/1uV 
desired  signal,  desense  just 
begins  ®  approx,  50,0O0uV  @ 
±600  kHz. 
Spurious  Response.  -70dB  min. 


FEATURES 

D  FuPI     Motoring    of    critical 

levels. 
n  Front  Panel  Controls  for 

timers  &  AF  levels. 
G  Lighted    pusti-buttons    for 

controf/test      functions      & 

Status  indicators 


D  State  of  the  Art  CMOS  con^ 
trol  logic  &  timers-=No 
Relays! 

D  &ullt-in      CW      IDer— Low 
current  draw.  Fully  ad- 
justable speed,  pitchy  time, 
etc. 

D  Exclusive  Spec  Comm  MOS- 
FET/Hot  Carrier  Diode  rcvr. 
front  end— great [y  reduces 
'desense'  &  IM  problems  E 

□  Built-in  AC  Supply  w/lnstant 
btry.  switctiover  for  emer- 
gency pwr. 

n  Supplied  with  .0005% 
Sentry  xtals  and  a  Turner 
local  mic. 

D  Jacks  Provided  for  Remote 
Control,  Auto-Patch,  DC  out, 
AF  in/out,  COR  Switch,  etc. 

□  True  FM — For  Rpt.  Audfo  so 
good,  it  '*  sounds  iike 
direct'^ 


SCR  1000  WITH  FL-6  PRESELECTOR ,$1035,00 

SCR  1000  WITHOUT  PRESELECTOR . $  950,00 

SCR  1000  SCAP&FL  6 PRESELECTOR ,  .$1585.00 

SCR  10O0SCAP  FL  6  WP641  DUPLEXER $2080.00 


SPEC-COMM  REPEATER  BOARDS,      A 
SUB-ASSEMBLIES  &  ACCESSORIES    ^ 

•  SCT110  Trarismitter  Assam- 
bly.   SCT110   mounted    In 

stiielded  housing $199.95 

(30Wt.  Amp.  +$62.00) 

•  CTC100  COR/Tlmer/Control 
Bd,  , $35.00 

•  lD2dO  CW  IDfAF  IVftxer  Bd. 
Programmed $65.00 

•  SC AP  Autopatch  Bd.  $225,00 

•  RPCM  "Reverse  Patch"  & 
control  bd $79.95 

•  TTC100  Touch  Tone  Control 
bd.  3  digit  ON,  3  digit 
OFF. $79.95 

•  TRA-1  Timor  Reset  Annun- 
ciator Bd $20.95 

•  WP641  Duplexer.  . . .  $495.00 


FL-6  Preselector,  Rcvr. 
Front-End  Filier/Preamp. 
Exc.  rejection  of  strong  "out 
of  band  '  sigs.  -i-  Improves 
sensitivity $86,00 

SCR100  Receiver  Board,  wi 

Xtal ,,. . .  ,...$115.00 

(8  Pote  IF  Filter  +$18.95) 

SCR100  Receiver  Assembly. 
SCR  100  mounted  In  shield 
ed  housing $185,00 

SCT110  Xmtr.iExclt©r  Bd.  7 

or  10  Wt.  bd.  $135.00  w/xtaL 
BA'10  30Wt.  Amp.  bd.  &  HI. 
!SinK.  *  1  ,;.,.> .<■...  #01.75 


Commercial  pric&s 
somewhat  higher. 


See  ojr  April  73  Ad  for  more  detaifs! 
{Add  S3.75  shfp/handting.   PA  residents 

addG%  tax.) 


Send  for  Data  Sheets! 


SPECTRUM  COMMUNICA  TIONS 

^^— 1055  W.  Germantown  Pk,,  Norristown  PA  19401  (215)  63M710 
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David  Boyd  K9MX 
601  Pioneer  Q. 
Waukegan   IL  6QQBS 

Max  Boyd  N9MK 
Route  2t  Box  960 
ColUmviik  iL  62234 


Another 


Ten  Minute  Timer? 


yup 


ntanMALLv 

1    "ON' A 


Just  about  every  other 
issue  of  every  amateur 
magazine  carries  an  article  on 
a  clock  or  timer  of  some  sort 
Unfortunately,  most  are 
involved  enough  that  the 
average  ham  junk  box  lacks  at 
least  a  few  of  the  components 
(usually  the  most  expensive 
ones).  And,  usually,  each  one 


is  designed  for  a  special  pur- 
pose,  like  preventing  an  HT 
or  mobile  rig  from  uming  out 
a  repeater,  or  includes  fancy 
functions,  tike  an  automatic 
reset  provision  or  a  digital 
elapsed- time  display  or  some 
other  hybrid  function  that 
limits  its  versatility  and  raises 
its  cost.  For  a  father  of  four 
(including  a  set  of  twins)  and 
a  retired  soldier^  they  all  cost 
too  much. 

Since  both  of  us  are  a  bit 
long- winded,  we  sometimes 
forget  the  time  in  a  QSO,  so 
what  we  needed  was  a  simple 
timer  capable  of  triggering  an 
audible  alarm  every  ten 
minutes.  Of  course,  it  had  to 
be  simple  enough  that  it 
could  be  built  entirety  from 
our  junk  boxes. 

The  result  is  a  super  simple 
timer  that  is  flexible  enough 

to  allow  for  the  addition  of 
all  sorts  of  nice  features  at  a 
future  time.  The  version  we 
built  consists  of  a  single 
NE555  (any  555  IC  will  do) 
and  has  a  simple  audio  oscil- 
lator installed  on  the  same 
board.  The  delay  can  be  fixed 
at  any  value  you  chixjsc 
simply  by  selecting  the 
proper  combination  of  resis- 
tance (Rl)  and  capacitance 
(CI).  A  pot  covering' a  suit- 
able range  can  be  employed  if 
you  need  a  variable  delay.  If 
you  do  use  a  pot,  it  will 
probably  take  a  little  trial  and 
error  to  calibrate  it  correctly. 
But,  for  most  of  us,  an 
infinite  range  of  possible 
delays  is  seldom  needed  (and, 
besides,  we  only  had  a  pot  for 
one   of   the    two   timers  we 
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The  jumper  wire  to  the  oscft/ator  shown  in  this  prototype  Is 
not  needed  in  the  version  shown  m  the  temp/ate.  This  board 
demonstrates  an  important  caution:  }f  you  use  a  photo 
process,  make  sure  you  don't  reverse  the  mask  when  exposing 
the  sensitized  board,  ff  you  do,  you'fl  haw  to  put  the  IC  on 
the  foil  side  of  the  board,  as  we  did  here. 


built}.  So  we  included  several 
*'pads"  to  permit  fixed  value 
resistors  to  be  switched  in 
and  out  By  wiring  them  in 
series^  they  can  be  switched 
in  one  ai  a  time,  increasing 
the  length  of  the  delay  in 
predeternrjined  increments  of^ 
say,  five  seconds,  30  seconds^ 
one  minute,  or  whatever  you 
choose  (or  your  junk  box  can 
handle). 

Computing  the  time  delay 
is  simple.  Just  multiply  the 
value  of  CI  times  the  value  of 
the  delay  resistor  (R1).  For 
example,  a  lOO-microfarad 
capacitor  and  a  10,000-Ohm 
resistor  give  you:  ,0001  OOf  x 
10,000  Ohms  =  1  second. 
Make  sure  you  watch  those 
decimals.  For  those  not 
maihematicaily  inclined,  just 


use  the  simple  graph ^  shown 
in  Fig.  Z 

Actually,  as  the  chart 
demonstrates,  the  length  of 
the  delay  is  not  exactly  as  the 


Later  on,  a  clock  and  a  few  other  useful  devices  will  go  into 
this  cabinet,  so  the  timer  controls  have  been  clustered  on  one 

side.  Obviously f  simpler  packages  can  be  used  for  your  timer. 

simple  R  A  C  formula  would 
imply.  There  is,  of  course, 
some  internal  capacitance  and 
resistance  {and  other  factors) 
in  both  the  IC  and  the  asso- 
ciated circuitry  which  affects 
the  length  of  the  delay. 
Nevertheless,    R   x   C  or  the 


graph     will     provide     good 
starting  points. 

The  audio  oscillator  is  the 
simplest  part  of  ihe  timer. 
Any  NPN  and  any  PNP  tran- 
sistor will  work,  but  Q1 
should  be  a  power  type,  A 
heat  sink  should  not  be  neces- 


Fig,  3.  PC  board. 
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Fig,  4,  Component  layout  (shown  from  foil  side). 
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sary,  and  the  frequency  of 
the  audio  note  is  determined 
by  R3  and  C3.  The  values 
shown  seem  to  work  well,  but 
your  funk  box  should  deter- 
mine which  values  you  use  If 
you  want  to  fancy  it  up  a 
littiei  use  a  pot  for  R3,  and 
you  can  vary  the  tone  to 
meet  your  tastes.  You  can 
also  add  a  reset  function 
(they  can  be  awfully  con- 
venient) by  placing  a  nor- 
mal I  y-open/m  omen  tarily- 
closed  switch  across  pins  4 
and    8.    An    on/off    switch 


should  defmltely  be  included 
in  the  battery  line,  of  course, 
unless  you  intend  to  replace 
batteries  every  day.  In  normal 
use,  a  9-volt  transistor  battery 
should  last  several  months 
without  replacement-  (Both 
of  ours  were  in  operation  for 
more  than  six  months  before 
one  finally  needed  a  new 
battery.) 

While  we  have  used  only 
the  simplest  circuitry  here, 
the  possibilities  are  innu- 
merable. For  examptep  pins  8 
and  3  of  the  IC  (A  and  B  on 


the  PC  template)  will  provide 
a  normally  **on*'  output  to 
drive  an  LED  while  the  device 
is  timing.  (Of  course,  the 
battery  is  not  going  to  last  as 
long  if  you  do  that)  Pins  1 
and  3  provide  the  normally 
*'off"  switch  that  we  use  to 
drive  the  audio  oscillator. 
(Incidentally,  the  555  out- 
puts, when  driven  by  a9-volt 
battery,  run  about  5  volts.)  It 
would  be  a  simple  matter  to 
have  this  first  timer  light  an 
LED  or  trigger  a  relay  which 
lights     a     sign      reading 


'•IDENTIFY/*  You  could 
have  another  555  triggered  at 
the  same  time  as  the  light  to 
allow  you  10  or  15  seconds 
to  hit  the  reset  button  before 
the  audio  alarm  goes  off.  Or 
you  could  have  it  trigger  an 
audio  alarm  fifteen  seconds 
before  it  shuts  down  your 
transmitter  to  keep  you  from 
timing  out  the  repeater*  The 
possibilities  are  limited  only 
by  your  imagination.  » 

Reference 

From  the  Archer  Technical  Data 
Sheet  for  "Timef ,  RS555/' 


FCC  Moth 


from  page  18 

(V  ft^  +  X=)2  =  r2  +  x2.  Squaring  is  just  undoing  square  rooting! 
Multiply  out  that  left-hand  side  to  get:  Z2r2  +  z2x2  =  r2x2.  Now 

subtract  Z2x2  from  both  sides  (doing  the  opposite  of  addition  in- 
dicated) to  get:  Z2r2  =  r2x2  ^  z2x2  (subtracting  from  the  right 
Justgetsridof  the  Z2X2  entirely.  If  you  have?  +4  =  11,  for  exam- 
ple, and  subtract  4  from  both  sides,  you  get  7  =  7.  You  got  rid  of 
the  4  on  the  left,)  Now  pull  that  reverse  deaiie  we've  done  before, 
to  get:  Z2r2  =  x2(R2  _  z2).  Now  divide  both  sides  by  (R2  ^  Z2) 
as  a  unit,  getting  rid  of  it  on  the  right  and  putting  it  down  on  the 
bottom  left:  z2r^;(r2  --  z2)  =  x2.  We're  almost  there.  Just  one 
more  opposite,  the  opposite  of  squaring,  to  undo  that  X2,  So  we 
now  take  the  square  root  of  both  sides,  recognizing,  again,  that 
lop  left  can  be  handled  separately  from  the  bottom,  which  has  to 
be  handled  as  a  unit.  That  gives  ZR/VR'  *■  Z*  =  X»  which  is  what 
we  want,  X  by  itself  on  one  side,  everything  else  on  the  other. 
Now,  just  putting  whatever  values  I  have  for  Z  and  R,  I  can  find  X 
fairly  easily.  Say,  for  exampEe,  Z  is  5000  Ohms  and  R  is  20,000,  we 
have  X  =  (5000K20,000)/v20^000M~5000^,  which  you  can  work 
out  rather  easily  with  powers  of  ten  now,  can't  you?* 


•That's  {5  X  ^Q^)i2  x  1 0^j^v^  (4  x  1 0°)  -  (25  %  10")  which  is  10  >i  107/V  400,000^000 
-  25,000,000  =  lOx  10W  3y5,000,00d  375,000.000  is  about4x  106.  the  square 
root  of  which  is  2  x  10^.  Dividing  that  Into  the  top  gives  5  %  103  or  5000  Ohms. 


Admittedly,  that  was  one  heck  of  a  iot  of  algebra  we  just  did. 
The  only  way  one  gets  a  feel  for  what  order  to  do  things  in  is  with 
lots  of  practice.  The  object  is  always  to  get  one  thing  by  itself  on 
one  side  with  everything  else  on  the  other.  Making  up  number 
equations,  with  small  numbers,  is  the  quick  way  of  finding  out 
what  is  and  what  is  not  going  to  get  us  where  we  want  to  go.  If 
something  doesn't  work  with  numbers,  it  sure  as  heck  won't  work 
with  letters  either. 

And  a  final  recommendation:  Get  a  license  manual,  study 
guide,  or  whatever  and  practice,  practice,  practice  wiggling  the 
various  formulas  into  alternate  forms.  Check  yourself  by  making 
up  a  true  number  equation  for  the  original  and  seeing  if  the  same 
numbers  work  for  the  same  letters  in  the  final  equation  you  de- 
rived. If  it  doesn't,  you've  made  a  mistake  somewhere.  If  it  does^ 
you've  done  correct  work.  With  such  practice,  you  will  soon  be  a 
totally  confident  master  of  electronics  math! 


WORK  AND  ANSWERS 

(1)  (a)  59  i$  5  9  X  ^0^.  about  6  x  101 ,  hence  iogarittim  is  1  J. 

(b)  3  is  3  X  10^,  hence  iog  3  =  0,5. 

(c)  11,100  is  t.11  X  10^,  about  1  X  10^,  log  is  4.0. 

(d)  679,000.000  ts  about  7  x  lO^.  hence  fog  is  8.85  or  so. 

(2)  (a)  10  tog  (40/5)  Is  10  log  8.  which  Is  10  log(8  x  10%  iog(S  x  100)is  0.9. 10  x 0.9 
is  9dB. 

(b)  10  log  (2/0.03)  Is  10  iog  (200/3)  or  10  tag  67  approximately.  67  is  about  7  x 
10"1,  whose  log  is  1.B5  or  so;  10  times  that  is  18.5  dB  mare  or  less. 


from  psge  6 

disaster.  That  lost  us  over  one 
million  amateurs,  hams  we 
would  have  had  if  the  growth  of 
the  hobby  had  continued 
through  the  60s  and  70s  as  it 
had  in  the  late  40s  and  50s.  A 
lobby  certainly  could  have 
prevented  that  disaster 

Then  came  the  repeater  rules 
...  another  almost  un- 
believable debacle-  A  good  lob- 
by certainly  would  have  headed 
that  massive  stupidity  off  at  the 
pass.  Now,  again  we  are  deeply 
in  need  of  a  lobby.  The  FCC  is 
by  no  means  through  dumping 
on  us  and  we  have  tittle  in  the 
way  of  any   muscle  to 


back.  The  ARRL  did  its  very 
best  to  ward  off  the  linear 
amplifier  rules  and  they  lost  ut- 
terly and  completely  . , .  but 
then,  they  have  no  lobby  and 
thus  very  little  in  the  way  of 
political  clout. 

Should  we  decide  that  it  Is 
worthwhile  to  fight  for  amateur 
radio,  the  signatures  on  the 
petitions  will  be  of  enormous 
help-  This  is  the  sort  of  clout 
that  gets  respect  from  poiiti- 
olans  . . .  like  FCC  commis- 
sioners. 

The  FCC  has  done  great 
harm  to  amateur  radio  and  ap* 
parently  has  in  mind  further 
harm,  so  it  is  getting  to  be  time 
for    us    to   take    some    more 


serious   measures  to   protect 
our  hobby* 


WHAT  WILL  1968  BE  LIKE? 

Crystal  balls  are  never  too 

clear,  but  perhaps  we  can  look 

ahead  in  amateur  radio  a  bit 

ust  by  looking  back  over  the 

ast   few   decades    and    the 

changes  Ihey  have  brought. 

Some  new  invention  coutd 
radically  change  history^  of 
course,  as  could  the  toss  of  all 
ham  bands  at  Geneva  in  1979, 
but  If  we  project  what  informa- 
tion we  have  right  now  into  the 
future,  we  may  get  a  fairly  ac- 
curate picture  of  life  on  the 
ham  bands  ten  years  from  now. 

In  1968^  we  could  clearly  see 
the  future  for  two  meter  FM  and 
repeaters,  so  the  current  activi- 
ty on  that  mode  was  quite 
predictable.  Indeed,  I  think 
youH  find  me  predicting  at 
least  &OtOOO  active  FMers  in  my 
1969  editorials.  I  missed  on  that 
for  we  now  have  about  75,000. 
Compared  to  the  2.000  active  in 
those  daySf  my  prcjectton  was 


reasonable. 

There  are  two  significant 
technological  events  which 
will,  I  think,  have  a  lot  to  do  with 
amateur  radio  ten  years  hence. 
One  ts  the  advent  of  the 
microcomputer,  which  I  expect 
will  bring  us  perhaps  100.000 
RTTYers,  but  with  systems 
beyond  present  day  imagining 
in  use.  The  other  change  will  be 
the  use  of  narrowband  modula- 
tion techniques  for  both  voice 
and  RTTY.  We  can  see,  right 
now,  the  possibility  of  5  kHz 
repeater  splits  on  the  VHF 
bands  using  folded  audio 
transmission  (FAT),.,  and 
who  knows  what  even  better 
systems  will  be  evolved  in  ten 
years* 

If  amateur  license  growth 
continues  as  it  has  for  the  last 
year,  we  can  look  for  almost 
1,600,000  hams  by  1988. 1  think 
we'll  make  that  number.  We  will 
have  4CIO;000  this  year;  By  the 
time  we  get  to  800,000,  i  sus- 

Continued  on  psge  136 
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DSI 


DSI  INSTRUMENTS  INC. 


Be  the  one  who's  on  FREQUENCY!! 

With  your  DSI  Counter.  .  .save  the  shop  cost  of  tweaking  xtals.  . . 
know  your  frequency. .  .from  160  meters  through  450  MHz.  Now  DSI 
offers  the  most  counter  for  your  dollar.  Latest  state-of-the-art 
technology. .  .DSI  advanced  LSI  design  far  exceeds  outdated  TTL. 
Go  with  the  leader  .  .  .buy  a  DSI  FREQUENCY  counter  and  SAVE 
TIME  &  MONEY.'! 


NOT  A  KIT 


MODEL  3500  S1 39.95 


MODEL  3600 A  $189.95 

Includes  oven  timebase 


500  MHZ  Frequency  Counter       600  MHz  Frequency  Counter 


•  Includes  SCO  f/Mz  Prescalef  =-  Nol  an  addon 

•  7  Urge  bright  —  ^^  inch  LED  Readouts 

•  Temperature  compensated  crystal  t*nf>©base 

•  Accuracy  1  PPM  Typ 

•  Sansitivily  50  MvRms  150  &  2S0  MHz  150  MvRms  450  MHz 

•  Gale  time  light 

•  No  direct  RF  connection  Required 

•  AC  or  DC  operation 

•  50  Hz  lo  500  MHz  typ 

•  Comprehensive  owners  manual  wMh  complete  accurate  sctiemaiics 

•  Factory  assembled  &  tested 


•  Includes  oven  compensated  crystal  timebase 

•  tncludes  built-in  BQOMHz  Prescaler-Not  and  addon 
«  B  Large  bright  —  V^  inch  LED  Readoyts 

•  T*o  timebases  0.1  sec  &  1.  sec 

•  Resolution  1  Hz  Direct  10  Hz  Prescalad 

•  Sensitivity  20  MvBms  (^   150  &  220  MHz  10D  MvRms  45Q  MHz 

•  Accuracy  .5  PPM  over  temperature 

•  Oven  light  &  Gate  t^me  light 

•  Automatic  Decimal  pomt  placement 

•  NO  DIRECT  RF  CONNECTION  Required. 

•  Comprehensive  owners  manual  with  complete  accurate  schematics 

•  AC  or  DC  operation 

•  50  Hz  lo  600  MHz  Typ. 

•  Factory  assembled  &  tested 


Use  it  In  the  car  or  on  the  bench.  .  ,take  It  to  the  repeater  site.  .  .high-impact  case.  .  light 
weight— but  rugged. .  .Designed  with  the  latest  readily  available  LSI,  CMOS,  Schottky,  Mecl- 
jntegrated  circuits. 

NEW  PRODUCTS 

•  250  MHz  7  Digit  Battery  operated  hand  held  counter  $109.95  available  rni  a- J  January. 

•  Z^/i    Digit   Bench   Degital   Multi-meter  AC  or  Battery  operated  $99.95  available   nnid^February. 


Strongest  Warranty  in  the  Counter  Field.  ONE  Year  Parts  and  Labor  we  pay  the  return  shipping.  Plus 
.  .  *  Satisfaction  guaranteed  .  .  ,  Dennis  Romack  .  . .  WA60YI  .  . .  VP-Marketing,  DSI, 
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TO  ORDER  CALL  COLLECT  (714)  565-8402 


HafFK_ 


Addfcss 


Phofic 
Ofder 


.Can 


Stale. 


J3p 


_  cn«cfc  wcloaed    "  Pie*** **nd  more  mtofmatiofl  on  y&tif  lull  Uns of  InslnjmeflU afKl  Accessoxies 

u  BanftAmancarcJ  Ma5t*jCri*ra«     O  VtSA     ^  RE 

Cracin  card  i Cwta  ex  pir«!  ion  dal  e    Signaty re ^_ 


OSl  rNSlRUMENTSlNC. 

Div.  Diversified  Security  Ind,  Tnc. 

We  pay  shipping  charges  anywhere  in 
the  U.S.A.  UPS  Brown  or  PP.  —  CA 
Residents  please  add  6%  state  sates  tax. 


•  American  Express 

•  MasterCharge 


Bank  of  America 
VISA 


7914  Ronson  Road  No.  G,  San  Diego,  CA  921  tt 
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HIGH  PERFORMANCE  UHF  CONVERTER 

FOR  OSCAR 

Model  C  432A  (408]    ^  ^ 


•  Converts  432  or  43  5  MHz  to  19  MHi.  {Be  sure  to  speciFy  the  input  frequency  you 
want) 

•  2  tuned  RF  stages  using  low  noise  |-FETS  eliminates  the  need  For  a  separate  UHF 
pre-amp 

•  Special  RCA  dual-gate  MOSFET  mixer  gives  good  conversion  gain  and  minimum 
cross  modulation 

•  High  Frequency  quartz  crystal  oscillator  and  mult  I  pier  stages  use  1 .2  GHz  transistors 
For  maximum  eFFIctency 

•  Conversion  gain  Is  more  tFian  20  dB  (typically  Z5  dB)  thereFore  assuring  you  A 
microvolt  sensitivity  when  used  wkii  an  average  communications  receiver 

•  ]ust  connect  a  sImpJe  turnstile  antenna  {see  Nov.'  77  oF  73  Magazine)  and  a  1  2  volts 
DC  power  source  {only  30  mA  required)  and  youYe  ready  to  receive. 

Sec  our  other  products  In  the  full  page  ad  of  the  Jan.  *7e  l^ue  or  write  for  catalog  sheet.  Par  Im- 
medUte  shipment  call  (2  I  Z}  468-2720  or  malt  your  order  wtth  payment  plus  $  1 .00  for  air  mall  to: 

VANGUARD  LABS  •   196-2  3  Jamaliui  Ave*  •  HoHU  NY  11425 


VT 


NEW 


for  '78 


7^  FM  D^vr^tton  Were.*"  Anyor\4 
Can  Afford 

$189 

less    batteries 
and     crystals 

ECM-5B  MK-II  ftn  inodulation  meter 

■  Now  used  by  the  U.S.  Government  in 
over  50  locations 

All  new  unbreakable  A.B.S.  cabinet 
0-6  kHz  peak  reading  linear  scale 
Operates  25  MHz  to  500  MHz 
Crystal  controlled  for  easy  operation 
Audio/Scope  output  with  earphone 
Options:  HICAD  power  PAK  S34.95 
Charger  $39.95 

Write  or  call  for  compiete  information.  Send 
check  or  money  order  for  $789.  Shipping 
ptepBfd  in  US,  Indmna  residents  add  4%  S3les 
tax.  Crystafs  $7.95  each, 

ECM  Corporation 
412  N.  WeinbBch  Ave, 
Evansvilie    IN   47711 
812-476-2121  El 


ECM 


^, 


ce 


JfJ-aP^  Box  234 

Middlebury  CT  06762 


FLY  YOUR  RUBBER  DUCKY!  t 


Get  ijff  the  trunk  Hd  aiid  mio  the  best  to-cation  on  the  car  .  ,  , 

the  rtnia-  of  the  roof!  Tests  have  pnavwv  that  tJielow  profiEe 
quarter-^fave  whip,  or  the  r  ubber- ducky  from  a  Ha.ndy-Til  ky 
OUlperfdlTOS  J  5/fl  whip  on  tiie  trunk.  Take  advantage  cif  the 
super  gTOUTJd  plane  by  convening  to  the  FLYING-DUCKY 
tn^^netic  mouTit.  Althcmgh  designed  upecificaUy  for  uss  with 
a  Ji-T,  it  pail  b^  ui^  with  any  mcbfte  ri^Qi 

Ths  FLVIHG-DUCKY  rrmgnfitlc  mQui^t  conasu  of  the 
following:  Chromit-'plat&d sup^  mas^aat  with  s  mEa<iiu«d  hold 
dowi:  power  of  50  lbs.  It  comea  equipped  with  an  dption^l 
choice  of  BNC,  F-type,  or  5>0-2S^  connKtot ,  to  inalch  eithefr 
the  rub'ber-ducfc^  or  the  aceessory  quarter-wsve  whip,  CoaK 
cabk  Is  1Q5  Inches  Eo»g  aitd  li  optiotnally  equipped  with  a 
plug  to  niatch  your  H-T  and/or  your  mobile  rig,  with  a  qoax 
plug  aidapt^,  Instailation  is  tan-seco^nd  simplicity  iUwiiF^  a.nd 
ttie  FLVInCj- DUCKY  becorties  as  portable  as  the  Handy- 
Talky  3 1 


COMPLETE  SYSTEM $13.93  ppd 

QUARTER- WAVE  WHIP  (upecify  cOrlilECtar)    .     .  .35.95  ppd 
RUBBER  DUCKY  to  Tnateh  (jpeciry  toimector}  .  .57.95  ppd 


'5? 


Clieck  HI  MO  ur 

titi\  234 

MiddJctury  tT  !Ll6762 


P15 


nm  MAM  TUK 
HeMQUARTSKS  i 

TUBES  BOUGHT.  SOLD  AND  TRADED 

SAVE  $$S-  HIGH  $$$  FOR  YOUR  TUBES 


MONTHLY  SPECIALS 

3CX1000A7/82S3  $285.00     811A  10.80 

3CX1 500A7/3877  240.00 

3-500Z  58.00 

3-1000Z  145.00 

4-1 26A  42.00 

4-400A  48.00 

4-tDOOA  198.00 

4CX250Q  27.50 

5728  24.00 

The  intelligent  Ham  alternatfve  to  CB 
Two  meter  mobile  40  watt  rf  power 
transistor  2N6084  -  $1 6.00 

Eirnac  Tubes  Si  Accessories  tn  Stock 
Write  or  phone  for  types  not  fisted 


813  18.00 
61468  4.95 
6360  4.75 
6  oS3o  Oi  2  5 
8122  55.00 
8236  22.00 
8908  5.25 
8950      4.75 


BRAND  NEW 


**** 


FACTORY  GUARANTEED 


TOP  BRAND  Popular  Receiving  Tube 
Types,  BRAND  NEW  72%  Off  List* 
Factory  Boxed.  FREE  LIST  Available  - 
Includes  full  line  of  RF  Power  Transis- 
tors. Minimum  Order  S25, 

C1 


CeCo 


COIVIMUN [CATIONS,  inc, 

2115  Avenue  X 

Brooklyn,  NY  11235 

Phone  (212)  646  6300 

SERVifJG  THE  INDUSTRY  SINCE  W22 


&       ^      ^ 


otfft        HKKk      .jHft; 


$95  Stand  Alone  Video  Terminol 


:Hup'T-=rri-ijT  7L.--i  MkjnpnpcTl  il  ii.rv'Li'jr  \  r--^ 
^abcdHf9hiJklnnOpqrstUUWXMZ<!>^i 


SCT-lOO  FEATURES: 

"'64  X  IB  line  format  with  128  displayable  characters 

ft  Serial  ASCU  or  BAUDOT  with  multiple  Baud  rates 

■     •  $187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

•  Full  cursor  control  with  scrolling  and  paging 
^,      •  On  board  power  supply 

•  Many  additional  features 

Call  or  write  today*  IVIC/VISA  accepted 

XITEX  CORP,  P.O.  Box  #20887 

Dallas,  Texas,  75220  •  Phone  (214)  620-2993 

Overseas  orders  and  dealer  inquiries  welcome 
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FOR  THE  HAM 

A  BELT  BUCKLE 

Fion  The  COLORADO  ZIUIZ  CO 


APFflOX-  SIZE  2i  x    3i  INCHES 

CAST  IN  SOLID  BRONZE 

BVOMVED  WIIH  CARE 

This  buckle  can  be  yours  for  only 
$12.50,  plus  $1.00  tor  postage. 

COLORADO  SILVER  CO.*  DEPT .  H 
P»0,BOX  1755,  ASPEM,  CO.  81611 


COLO.      RES,      *&D     3% 


C63 


COKNECTOft  ASSORTMENT 

$25.00  $23,50  ««^ 

Po$1^paid  lots  of  threa 

Includai:  5-Pt259,  5-S0239,  5-UGI75,  S-UGt76. 

2  '  PL758      f  -  DM,    I  -  M358,    2  -  M359,    I  <  UG2S5, 

I  '  UG273,    2  ■  PL259PO,    I  -  iaat-20.    t  -  Uightning 

Arreitor.  ,       ^ 

Masjei  Owrge  A  Vtst  xccpted  /Send  ftif  frtf  Cft&i<m 

CDAKIT 

P,0.  Box   I  QUA  Dumorrf,  N,  J.  P74Z8 

Orcle  C2I    on    Reader  Service  Card 


Universal  Digital  Frequency 
Readout  Kit 


■Ki  HAN  f  LiX>  il^tl«yi    HuUl  in  pMi^rr   wpifly 
Full>  prnpiniinifrltf ,  *tll  0f*"te  wjlh  any  rrt:m>eT  m 

Tdf    Drake,    K«rtwuDd    iAd    Heatblijil    rvcrUpn   Inn 
RiuliliCBlkani  tn  ihf  Tccrivrrj.  Mttty  miitn.  M«Ue  tn 
m  raddr  i  TfTi  l^r  Jl^'  «>  EncloisuK  {llV  n  ^"  x  6"!^ 
fRK  E  SHS  DO  lUl .  £"7  00  E  i^ dame  SM4  9 J  Kit  *  £nctulu» 

Ohi&  f^i^  tnlh  idit  4-  $^  tin . 


TORRBtTROHl 


INC. 


4890  llollfwr««tli  Court 
D«rti:in,Ohio  4S424 


TROUBLE  FREE  TOUCH  -  TONE  ENCODER 


TOSTTWE  TOUCH  (IttYS  DEPRESS)  •  MOBILE  •  H/yi^BHfLD 
POSJTWE  MOUNT  •  NO  POTTED  PAFTS  fSEHVfC£A6U^ 
MIL  SPEC  COMPONENTS  •  NO  HFI  •  SElf  CONTAWfO 
XTAL  CONTROLLEO  •  LfViL  APJUSTMEiyT  FROM  ffiflNT 
Supplied  with  Insfmctions.  sthgrnttic.  teinnplat«.  hard^ 
ware.  Operating  Voltage: 4.5  -  60V.  PP-1  A,  designed  for 
Standard  Coinmuntcations  Handhelda. 

(California  residents  add  6%  sales  lax.) 
PP'1=SSS0O.        PP-2=S58  00.        PP-1A=Ssa0O 
PP-1M=S&S00.   Pf>-2M— S&e  00.  M  series  Mobile 

PP-1K=S6eOO,  PP-2K=S69  00 

K^t«r»«s  =  Sell  C4antain»d  Delay  Raiay 

LETTERING  OF  UMITS  OPTiONAL 

Available  «i    H«m  Rmt^m  Cemer  ....    fSQOl  32 &  3638 

aenwt  O>to    CW  £lectnH?ici  f3Q3i  893-5525 

MKJftHCl    MA.  Tufti  t6.1  7)  2Bb-67m 

P«#w  Yoik  City    H»xrt¥c»n  (flfJOl  WS  91  8  ' 
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a*4»T« 


^ipo  Communications 


P,0,  Box  3435  Dept  C 
Hollywood^  Catiforrtia  90028 
213/852-1515 


D  O  y  E  T  R  O 


MPC-IOOOC 

Multipath  Correctfon 
In^Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545.00 


standard  features  mcltide  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (lOCO 
Hz  to  3200  Hz),  Dual  Mode  {MARK  or  FSK)  Autostart  and  internal  high  levef  neutral 
loop  keyer  {20  to  60  ml).  Both  EIA  and  MIL  FSK  outputs  are  provided  for  direct 
inteHace  to  microprocessor  and  video  terminal  peripherals. 


MPC-IOOOCR 

Signal  Regeneration  & 
Speed  Conversian 

Amateur  Net:  $645,00 


A  front  panel  switch  permits  internal  TSR-200  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  '^gear-shift"  between  60,  67.  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0.5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  {TSR-2D0D);  Amateur  Net  $695.00 

MPC-IOOOR/- 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Char,  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895,00* 

The  MPC-lOOOR/TSR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard-controlled  Word  Correction  circuft,  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/ LTRS  Diddle,  a  Triple  TonePair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-100)  Autostart  mode. 

♦The  MPC400OR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
IOOOC  with  a  Triple  Tone-Pair  AFSK  Tone  Keyer.  This  *'Basic^R"  permits  future  ex- 
pansion with  a  TSR  100,  TSR-200,  TSR^200D  or  TSR-SOO  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly^  Amateur  Net  (Basic-R):  $595,00 

Your  QSL  will  bring  complete  specifications,  or  call:  213-682'3705. 


DZ3 


627  FREMONT  AVENUE 

(P,  O.   BOX  267) 

SOUTH   PASADENA,  CA.  91030 
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Dick  Sander  KSQY 
110  Stsrlite  Drive 
Piano  rX   75074 


Make  Antenna  Tuning  A  Joy 


instant  swr  bridge 


Vswr  measurement  is 
widely  used  by  radio 
annateurs  for  adjusting  and 
matching  their  antennas.  This 


article  shows  how  I  save 
myself  a  lot  of  walking  and 
how  I  tune  my  antennas.  1 
started    out    with    a    model 


Fig,    /.    Completed  vswr  bridge  using  modified  Tek    J90B 
generator. 


190B  Tektronix  constant 
amplitude  signal  generator, 
which  is  easy  to  obtain  now 
on  the  surplus  market  I 
modified  the  signal  generator 
slightly,  built  a  50-Ohm  resis- 
tance bridge^  and  merged 
them  to  come  up  with  an 
extremely  stable  and  accurate 
vswr  bridge.  If  you  don't 
want  to  modify  your  gen- 
eratofp  you  could  build  only 
the  resistance  bridge  portion. 
The  190B  signal  generator 
is  perfect  for  this  vswr  bridge 
because  of  its  constant 
output  levelj  which  means 
that  once  the  incident  (for- 


OUTPUT  OF- 
e£NEFlATOR 


TO  WtRe  FUgM 
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ward)  voltage  Is  set,  you  can 
tune  a  very  targe  frequency 
band  without  needing  to 
readjust  every  few  kilohertz 
or  so.  And  there  are  other 
advantages.  The  frequency 
range  covers  160  through  10 
meters.  With  my  generator- 
bridge  arrangement,  every- 
thing is  complete  in  one 
package,  so  it's  handy  to  use- 
Bee  ause  of  its  low  output 
level,  there  is  no  QRM 
radiated  into  space. 

First  you'll  need  a  sche* 
matic  of  the  signal  generator 
to  study.  The  following  steps 
describe  how  to  modify  the 
signal  generator  and  install 
the  resistance  bridge: 

1.  Remove  the  external 
attenuator  pad  and  its  socket 
from  the  unit  (Note  which 
pins  the  wires  are  on.) 
Fabricate  a  1  /^-irKh-square 
aluminum  plate  to  mount  an 
SO'239  rf  socket,  and  atuch 
the  socket  to  the  unit 

2*  Drill  a  5/16-mch- 
diameter  hole  midway  be- 
tween the  power  switch  and 
the  SO-239  rf  connector- 
Refer  to  Fig.  L  This  hole  will 
be  for  the  vswr  function 
switch.  (See  schematic  for 
parts  list) 

3.  Remove  V50,  al2AU7 
tube  used  as  the  meter  ampli- 
fier, and  discard  it 

4.  Build  the  50-Ohm  resis- 
tance bridge  according  to  the 
schematic  shown   in   Fig.   2. 
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Fig.  2  nis  Is  the  circuit  of  the  50-Ohm  resistance  bridge.  Rl 
should  match  R2.  RX  should  be  trimmed  so  that  Incident 
(fwd)  voltage  equals  reflected  voltage.  The  1:1  and  2:1 
positions  of  switch  SI  are  simply  50-Ohm  and  lOO-Ohm 
resistors  to  ground.  When  switched  In,  these  positions  give  a 
quick  self-check  of  the  unit.  D3  and  D4  are  the  feedback 
diodes  for  the  Tektronix  1 90 B  generator.  All  diodes  =  1N270. 
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Fig.  3,  Locatfon  of  the  resistance  bridge  and  switch  SI  inside 
tfie  generator. 


Caution  should  be  used  in  the 
wire  dress  because  the  fre- 
quencies will  range  up  to  50 
MHz,  The  circuit  is  similar  to 
the  bridge  described  in  the 
ARRL  Antenna  Handbook, 
Further  information  may  be 
obtained  there  if  needed. 

5,  Install  the  resistance 
bridge  in  the  190B  signal 
generator  as  shown  in  Fig,  3. 

6,  Remove  the  wire  from 
pin  3  of  the  attenuator  socket 
(blue/white/yellow).  It  was  a 
heater  voltage  supply  on 
older  units. 

7,  Ground  the  wire  from 
pin  2  of  the  attenuator  socket 
(white /red)  at  the  newly 
insulled  SO- 23 9  socket.  The 


coax  shield  also  connects  at 

this  point 

8.  Connect  the  wire  from 
pin  1  of  the  attenuator  socket 
(white /blue)  to  the  resistance 
bridge  in  Fig,  2. 

9.  Replace  the  500-Ohm 
meter-zero  pot  with  a 
10,000-Ohm  pot  Rewire  as 
shown  in  Fig.  Z 

10.  if  desired,  the  existing 
meter  can  be  replaced  (Fig, 
1),  but  it's  not  necessary.  1 
changed  mine  because  of  the 
scale  markings. 

11.  Install  the  four-posi- 
tion swr  function  switch  in 
the  5/16-inch  drilled  hole,  as 
shown  in  Fig.  3,  and  wire  to 
the  reststarx;e  bridge  as  shown 
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Fig,    4,    Chart  for  finding   vswr  when  ratio  of  reflected  to 
forward  voltage  is  known. 


Fig,  5.  The  i^wr  bridge  is  easily  carried  to  the  antenna.  Shown 
is  the  bridge  at  a  vertical  antenna  using  a  tapped  coil  match. 


in  the  schematic  (Fig.  2). 

IZ  A    chart    for    deter- 
mining vswr  is  shown  in  Frg, 

4-  Copy  It  or  cut  it  out  and 
tape  it  to  your  unit  See  Fig, 
1.  Calibration  is  simple.  After 
the  unit  is  complete,  turn  it 
on.  Do  not  have  a  load  con- 
nected to  the  coax  connector. 
Adjust  the  incident  voltage 
(INC)  for  full  scale,  then 
switch  to  the  SWR  position. 
The  meter  should  read  the 
same  in  each  position.  If  it 
doesn'tj  trim  RX  until  the 
meter  reads  the  same.  Now, 
switch  to  the  1:1  position. 
The  meter  should  fall  to  zero, 
indicating  a  balanced  50-Ohm 
load  into  the  bridge.  Switch 
to  the  2:1  position.  The 
meter    should    read   approxi- 


mately   30%    of    full    scale, 
indicating  about  2:1   vswr.  If 

all  this  happens,  box  it  up. 

Now  the  beauty  of  this 
device  takes  hold!  Because 
the  generator's  output  is 
constant,  when  you  vary  the 
frequency  dial,  the  meter  will 
track  your  vswr  curve  over 
the  entire  amateur  band 
youVe  testing.  The  first  thing 
you  will  notice  is  that  some- 
where  there  is  a  dip,  which  is 
the  resonant  point  of  the 
antenna-  The  amount  of  dip 
indicates  the  impedance  (in 
vswr).  This  dip  will  then  give 
the  necessary  clue  for  any 
adjustments. 

An  example  of  how  it 
works  is  shown  in  Fig.  5.  My 
160/80  meter  vertical  uses  a 
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coil  to  ground  and  is  fed  at 
the  center.  I  started  first  on 
160  meters  with  a  long  coilp 
tapped  it  at  the  center^  and 
then  fed  this  lap  to  the  gen- 
erator-bridge. I  adjusted  the 
generator  dial  until  I  obtained 
a  dip  {which  was  at  1.7  MHz), 
I  tuned  back  to  LSI  5  MHz 
and  started  shorting  the  turns 
on  the  long  coil  until  a  dip 
occurred.  Next  t  started 
moving  the  tap  up  and  down 
on  the  coil  until  zero  indica- 
tion occurred,  and  I  had  1:1 
vswr  on    150  meters,  t  also 


wanted  my  vertical  to  operate 
on  80  meters,  so  1  set  the 
generator-bridge  to  3,8  MHz 
and  repeated  the  operation.  I 
next  installed  a  band* 
switching  system.  To  test  it 
out^  1  went  into  the  ham 
shacic,  turned  on  the  trans- 
mitter, and  checked  both 
forward  and  reflected  power 
with  my  station  wattmeter. 
Needless  to  say,  il  turned  out 
to  be  exactly  as  the  Tek- 
tronix 190B  generator*bridge 
indicated. 

There    are    several    other 


possibilities  for  the  generator- 
bridge.  A  500-Ohm  pot  could 
be  substituted  for  the 
50-Ohm  Ra  resistor  to  give 
the  bridge  an  impedance 
range  of  0-500  Ohms,  or  a 
complete  LC  impedance 
bridge  coutd  be  installed  for 
maximum  use  of  the  gen* 
erator* bridge.  Old  coax  can 
be  tested  with  the  generator- 
bridge  by  shorting  one  end  of 
the  piece  being  tested  and 
measuring  the  vswr.  The  loss 
in  decibels  can  then  be  cal- 
culated.  If  nothing  else,  the 


generator- bridge  is  a  very 
good  test  rf  j:;encrator  to  have 
in  your  ham  shack  I've 
adjusted  beanns  with  gamma 
matches,  verticals  (both 
trapped  and  mono  band), 
dipo!es»  inverted  vees,  and 
even  mobile  antennas  using 
my  generator-bridge. 

I  fed  it's  the  most  practi- 
cal and  economical  antenna 
tuning  aid  Fve  used  in  my 
antenna  experimentation  and 
hope  that  this  article  will  help 
you  with  your  antenna  tuning 
problems.  ■ 


from  page  J  30 

pect  we'i!  run  out  of  people  with 
enough  guts  to  try  and  pass  the 
current  license  exams  and  well 
have  to  go  to  a  Communicator 
license  type  approach  to  con- 
vince the  more  lazy  to  try  the 
hobby, 

WHAT  ABOUT  THE 
MICROWAVES? 

Th©  short  distances  possible 
on  these  frequencies  reduces 
their  value  for  hams.  As  gear 
gets  easier  to  bu^id  and  buy  for 
the  1200  MH^  band,  we  may  ex^ 
pand  our  repeater  systems  into 
that  band  . . .  particularly  for 
wideband  communications 
such  as  TV  and  some  com  put- 
er-to-computer  work.  But  the 
permanent  loss  of  all  frequen- 
cies above  450  MHz  for  any 
kind  of  satellite  communica- 
tions wili  undoubtedly  be  the 
most  serious  loss  in  ihe  history 
of  amateur  radio. 

Satellite  communications 
between  any  two  amateurs  in 
the  world  would  have  been 
possible  in  the  1960s  if  we  had 
not  lost  the  frequencies  in  their 
entirety  at  the  ITU  in  1971.  Read 
the  ARRL  report  in  QSTon  this 
loss,  where  they  admit  it  was 
due  to  poor  planning  on  their 
part. 

COOPER  SUED 

The  State  Attorney  Generaf  s 
office  in  Caiifornia  has  entered 
a  suit  against  Rick  Cooper  for 
misleading  consumers.  The 
suit,  filed  in  Los  Angeles,  asked 
that  Cooper,  doing  business 
through  a  post  office  box  in 
Van  Nuys  as  the  Communlca* 
tions  Attorney  Service,  be 
ordered  to  stop  disseminating 


EDlTQRiAL  BY  i'iA  YNE  GREEN 

false  tnformation  about  himself 

and  his  service. 

According  to  a  newspaper 
accountt  among  the  unproven 
claims  made  in  ads  during  1977 
were  that  he  and  two  partners 
were  licensed  to  practice  law, 
that  he  holds  a  Master's  Degree 
and  PhD.  and  that  his  company 
is  associated  with  attorneys  in 
Atlanta,  New  York,  Chicago. 
The  suH  atso  charges  that 
Cooper  has  exaggerated  his 
claims  as  to  the  numbers  of 
subscribers  to  his  service,  the 
size  of  his  staff,  and  the 
amount  of  money  someone  can 
save  by  subscribing  to  his  ser- 
vice. 

Cooper  seems  to  have  gone 
underground  for  the  time  being, 
with  reports  that  his  phones 
have  been  disconnected, 

THE  PETITION 

How  does  this  square  up 
with  a  need  for  a  petition  to  be 
signed  by  every  amateur  In  the 
country?  There  are  two  major 
reasons  why  we  should  redou- 
ble  our  efforts  to  get  every 
amateur,  and  every  member  of 
a  ham  family,  and  every  friend 
to  sign  a  petition  and  send  it  to 
me. 

Firstp  Just  because  Cooper  is 
getting  some  flack  doesn't 
mean  that  he  is  out  of  the  pic* 
ture  by  any  means. 

Second,  and  far  more  impor- 
tant, the  petition  opposes  all 
actions  aimed  at  destroying 
amateur  radio,  and  the  main 
source  of  this  danger  right  now 
is  the  FCC  Itself  £  Amateur  radio 
has  just  been  dealt  a  whopping 
disaster  by  the  Commission .  _ 
and  another  even  worse  one  is 
weU  on  its  way,  It  is  now  ap- 
parent  thai  there  is  just  no  use 
trying  to  deal  with  the  FCC  on  a 


reasonable  and  intelligent 
basis  . . .  they  are  a  political 
body  and  react  only  to  political 
pressures.  Hence  the  value  of 
the  petition. 

BRISTOL  COMES  CLEAN 


We  were  anxjous  to  check 
out  the  new  Bristol  Ham-100  rig 
to  see  what  kind  of  engineering 
had  been  done  on  it.  Anyone 
who  has  looked  at  many  of  the 
27  fAHz  CS  rigs  on  a  spectrum 
analyzer  knows  how  dirty  the 
outputs  of  many  rigs  have 
been.  The  Ham-100  Is  a  con- 
verted (by  the  factory)  CB 
transceiver  It  was  first  con- 
verted and  retuned  to  10 
meters.  Ihen  a  100  Watt 
ampilfier  was  added  to  the 
back  of  the  set.  Considering 
the  mayhem  many  of  the  CB 
figs  are  causing  when  they  are 
fed  into  an  illegal  amplifier,  the 
need  for  a  reatly  clean  output 
can  be  appreciated. 

Bristol  chief  engineer  Joe 
Fox  drove  up  a  Ham-lOO  from 
Rhode  Island  and  we  put  it  on  a 
spectrum  analyzer. 


As  you  can  see,  the  second 
harmonic  output  of  the 
Ham-100  is  50dB  below  the  fun- 
damentaL  How  much  is  that  in 
Watts?  If  we  figure  the  rig  Is 
putting  out  around  75  Watts, 
this  would  put  the  second  har* 


monic  at  about  3/4  of  a  mW 

(.00075  WattsK 

The  third  hafmonic  doesn't 
show  very  well  due  to  a  lack  of 
sync  between  my  camera  and 
the  scope»  but  I  think  you  can 
make  it  out  at  -50  dB,  which  Is 
less  than  a  tenth  of  a  milliwatt. 
The  fourth  harmonic  is  easier 
to  see  at -55  dB. 


Next,  1  wanted  to  check  the 
skirts  of  the  carrier  to  make 
sure  that  the  modulation  was 
even  and  no  splatter  was  pres- 
ent, even  at  100%  modulation. 
The  photo  shows  the  almost 
amazing  cleanness  of  the 
stgnai.  That's  with  full  modula- 
tion. 

In  all,  the  Ham-100  checked 
out  very  clean.  I  don't  think 
we'll  be  seeing  any  TVI  from 
these  sets  which  can  be  laid  to 
the  transmitter.  Ten  meters  is 
one  of  the  worst  bands  for  TVI, 
so  the  cleanness  of  this  rig  is 
important. 

10  METERS 
Sadly,  I  find  that  a  group  of 
amateurs  in  southern  Callfor* 
nia  is  pushing  for  a  different 
ten  meter  channelized  stan- 
dard. This  takes  me  back  just  a 
few  years  to  when  the  two 
mater  groups  Jn  that  area 
wanted  to  ignore  the  rest  of  the 
country.  They  got  furious  with 
me  when  I  came  out  and  spoke 
to  a  statewide  meeting  of 
repeater  groups  and  told  themi 
that  channel  standardization 
would  have  to  come . . .  even  to 
southern  California,  The  many 
rugged  individualists  there 
fought  as  long  as  they  couid . . , 
and  finally  gave  In. 

Continued  on  page  18S 
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ATTENTION    SB-220    OWNERS 


MODERNIZE    YOUR    SB-220    WITH  AN    ELECTRONIC    BIAS   SWITCH 
'^    EXTEND    FINAL    TUBE    LITE    BY    20*30" 

*  REDUCE    HEAT    GENERATED    DUE    TO    IDLING    PLATE    CURRENT 

*  CONSERVE    ENERGY    AND    SSSS   ON    YOUR    POWER    BILL 

*  INSTALLS   IN    15-20   MINUTES-  ALL    HARDWARE    FURNISHED 

*  PROFESSIONAL    QUALITY    CIRCUIT    BOARD    ASSEMBL  Y  -  -  5.6*^  X  1.6 

*  MODELS    FOR    OTHER    AMPLIFIERS    AVAILABLE    SOON 

S39.50    PLUS   $L50   SHIPPING 
90    DAY    WARRANTY  MONEY    BACK   GUARANTEE 

E^IGITOL  ELEriRQWirS  if\ir. 
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COMPLETE  LINES 
TEMPO 
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HYGAIN 

DENTROM 

CUSHGRAFT 
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SPECIAL  PRICES 

CALL  BOB  BROWN  WA4HAA 
FOR  SPECIAL  QUOTE 
615-764-0831  or  968-5343       R21 


ALL  BAND  TRAP  ANTENNAS ! 


ALL  5     BAND    OPERATION     -      ONLY    ONE 
NEAT  SMALL  ANTENNA,  FOR  CONGESTED 
HOUSING     AND    APARTMENT     PWELLERSl 
LIGHT,  NEAT     -ALMOST    INVlSieLE! 


IMSSP^ 


FOR  ALL  MAKES  AMATEUR  HF  TRANS- 
MITTERS -  TRANSRECEIVERS  -  GUARAN- 
TEED FOR  2,000  WATTS  PEP.  POWER. 
FOR  NOVICE  AND  ALL  CLASS  AMATEURSI 


COMPLETE     Ready  to  put  up  with  30  tt.  Dacron  fintl   support  cordsl  Wt,  3  Ihi..      1"X  5"  MOLDED 

RESONANT    TRAPS  H^s^  swHch  your  tnnsmltter  to  desked  band  tor  EXCELLENT  PERFORMANCEI 

NO  TUNERS  OR  8ALUNS  NEEOEDf  CAN  BE  USED  IN  ATTICS.  TOPS  OF  SUILDJNGS  .  INVERTED 
Vs  IN  MINIMUM  SPACE.  NO  CENTER  SUPPORT  NEEDED.  NO  HAVWIRE  HOUSE  APPEARANCE 
COMPL£TELY  ASSEMBLED.  No  lunlnQ  -  cutting  -  salderlna  -  meysurlno  -  JUST  HANG  IT,  AND 
USE  ITI  SWR    IS  1.2  AT  RESONANCE     THOUSANDS  IN  USE  -   EASIEST    (NST  ALLATION I 

30-40-20-15-10  meter  bandfl-— 102  ft.  wIlK  90  H.  RGSeU  csax  -connsetof -fUlodet  99BBU.  .  .  S49.95 
4Q-2D^1S-10  meter  bands  — -54  ft.  with  90  ft.  RQSBU  coax  -  cannijctor  -Madel  IO01BU  ....  $40.95 
20-15-10  meter  band£-^-  26ft.  with  90  ft.  RGSBU  coax  -  connector  ^  Model  10O7BU  ,  .....  $47.95 

Send  only  S5.0O  (<:Bsh,  ch.,  ma.)  and  p«^  jiomtman  balance  plus  COO  poaUgu  OR  SEND  FULL  PRICE 
FOR  POST  PAID  DEL.  IN  USA  {Canada  la  $5.00  extra)  or  order  by  MAIL  OR  F^HONE  w]th  Bank* 
Amer^eard  VtSA  -MASTER  CHAftGE  -OR  AM  EXP.  Give  number  *nd  eK.daie.Ph  1-308-236-5333 
wtaH  dayi.  We  ihlf»  In  2-3  days.   INrLATION?  PRtCES  MAY     INCREASE  -  SAVE  *  ORDER  NOWl 

INFO.  AVAILABLE    FROM,    WESTERN  ELECTRONICS     Dept.  AT- 5        Kenrney,  Nabpaika.  6©S47 


RADIO  WORLD 


CENTRAL  NEW  YORK'S  FASTEST 
GROWING  HAM  DEALER 


rr  loiE 


uj^  xaou 


t43Dli.tll 


irrMr-^i^tH 


Featuring  Yaesu,  icom,  Drake,  Atlas, 
Dent  for,  Ten-Tec,  Swan,  Regency  < 
Standard,  Tennpo,  KLM,  Hy  Gam,  Moitey, 
La  r  sen,  Midland,  Wilson,  SouiKwest 
Technical  Products.  We  service  everything 
we  sell!  Write  or  call  for  iiuote.  YOU 
WON  T  BE  DISAPPOINTED. 

We  are  just  a  ff?w  minutes  off  the 
NYSThruway  (l&O)  Exit  32        R19 


RADIO  WORLD 

ONEIDA  COUNTY  AIRPORT 
TERMINAL  BUILDING  Bob 

ORISKANY,  NY   13424      WA2MSH 
1153372622 


W^rrfn 
K2IXN 


^KEMWDOO  'S  TS-520S 


7 


FT301D 

WANT  TO  TRADE  -  UP- 
GRADE? Call  us  -  for  best 
quote.  Large  assortment  of 
clean  used  equipment  on  hand. 

50th  Year  Serving  Amateurs 

W4WL  -  W4V0V  -  K4RJY 

Visa       Master  Charge 


radio  & 


252  Patton  Ave., 
Asheville.N.C.  28801 

PHONE:  (704)  254-9551 


vine. 

F3 


10  METER  LINEAR  KIT 

FOR  ALL  QRP  AND  MODIFIED 

CB  TRANSCEIVERS 


fii 


■  awpart-  t  — M  ^^^41 


Kit:  Modal  101  Linaar  AMFMCWSSi  Modai         StS.DQ 

Kit:  Modal  1d2  — Sama  as  hlodel  101  whh 
n  pre  amplifier  lor  addltlpnnl 
r«i«:»|var  go  in  110^.00 


Add  ISm  Ittr  mioplne  utd  htndlLtiiti 
«|«in't  C'Har  —  CflTtrFwd  Ch>i;k  —COD 


I 


SirHMJNlJ^TUIlE 


fii !  t",  rinu prill 


SUBMINIATURE  INSTHUMENTS  CORP.    S47 

^T4?  Durifiarl  St    •  Fliv«rsi{}«.  C«1trQ«F|ia  t^U^T  •  7UlSa«^7133 


138 


if' 


AMATEUR 
TELEVISION 

DIM 
43S.SS  MHz 


INTERESTED  ?  ACTIVITY  IS 

INCREASING  EVERYWHERE 
YOU  CAN  GET  ACTIVE  IN  YOUR 
AREA  WITH  OUR  PRODUCTS - 

AM1B  FSTV  CONVERTER 
complete    .-- $150.«» 

AX10S  FSTV  TRANSMITTER^ 
complete  $385,*»*» 

CALL  812-336-477S,OR  WRITE  US, 
FOR  COMPLETE  DETAILS 

APTROIM 


PO  BOX  323 
BL00MiNGT0N,INDiANA,47401 


PCP"  TVPE ! fl 


FatUT 

HHUm 


1^?  rm-A  THANSFEa  FFLM  FilUthtini  miNl^  Nm  tltilttd  p^ie! 
liliO  CiMEJIICll^  tK  tPliarVdHAPilY  EtqifirEdi:' 

Vnljf  addlihonjl  vittrjili  rt^dlrcd'  «re    StisMJxtif  ^oiifAs^'itn\t)vuAtttk»Bi^. 


SEE  POPULAR  ELECTRONICS 
FEB  ^78  IS  SUE  I 


FINALLY  r«il  ttr  mtkt  mU  QUAUI^  pnnteif  circuit  kmii  direci1|  f[«m 
magdiiie  c^nstrudian  afliclBs!  Qaa  aim  b(  usti  If  makt  iftsHliiei 
mticr  faces,  trait  psnt\  dtj^ali.  fiHR|ifiliehl  pNc^ntrl^  ittiU  i  Dlhers. 


Small  Pkg.  6 pes  4x6  $5.49 
Med.Pkg.  4pGS  6x9  $6.95 
Large  Pkg.  3pcs  9x12  $7.95 


PCP 


ti.  Ill  mt 

IIEIEHA,  NT       54GD1 


I 


'f 


REGULATED  POWER  SUPPLY 

•  Fully  regulated,  dual  protected,  13.S  volts 

*  JJlumirtated  on/off  switch 

•  Hammertone  metal  case 

33Amp  {30  Amp  continuous). ..$119.95 

20  Amp  (16  amp.  cont,^ $74,95 

6  Amp  (6  amp.  cont.) $39.95 

TIMES  CABLE 

RG-eU  -  100^  multiples ied;/ft. 

RG-213U  -  (Non-contaminaifng  jacket) 

-100'  muttiples ^^e/ft 

Vi"  Aluminum  Jacketed  hardline  -  75  ohm. 

1000'  rolls  only  ,,.. 29ct/^t 

PL259  connectors  25/50*  ea. 

or  100/45(t  ea,  POSTPAID 

UNIVERSAL  TOWERS 

SUPER  DISCOUNTS — 
S.A.S.E.  for  brochure  and  prfcesl 

Send  S.A.S.E.  for  acJdiUtjnaf  irformatjon   Include  ship- 

pirtg    charges    with    checK    or   jrnofiey    order    {Ohio 

residents  add  4i.^%  sales  tax), 

JRS  ELECTRONICS 

RO,  Box  1893— Cincinnati.  Ohio  45201 


*i 


if. ..:h  :ci  ,i.y^i- 


■■■"ij 


Ki 


¥'^,;o{K^J 


■'I  n  ■ 


"^■^ 


Radio  equipment 
not  included 


Froor  Space:  39  Wide  30"  Deep 


...  at  fast . . . 
your  shack  o rgan ized I 

A  beautiful  piece  of  furniture  —  your  XYL  will  love  HI 

$13995  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 

viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Also  available  in  Unfinished  Birch,  $124.95. 

Additional  IntorTiiatjon  o-n  Request. 

Checks,  Money  Orders,  BankArmericard 

and  Master  Charge  Accepted. 

F.O.B.  Culver  Cfty.  [In  Caltf.  Add  6%  Sales  Tax.) 


4384  KEYSTO^JE  AVENUE 


S33 

S-F  AMATEUR  RADIO  SERVICES 

CULVER  CITY   CALIF.  90330  —  PHOWE  [^taii  837-4870 


KEY 


P.   O.   &OX  350* 


ONICS 


ECTADX   N.  Y.   12303 


GOOD  PRICES 

Same  day  service      New  Merchandise  -  No  Surplus 

Linear  ICs 

UABSSTiiner  8  minidip  S  .4 Sea. 

CA3H0  4.5  MHt  wide  band  op  amp  ^  minidip  £1. 20  ea. 

Elec  troly  tic  C^p  acitors :  t,  Prti,.i^i  ^  Atumm™  j 

10  iiF  35  V  axial  .IS  ea,  100  uF  25  V  radia.!  .25  ea, 
47  uF  25  V  axial  .  17  ea.  220  uF  25  V  radial  .  Si  ea, 
LOOO  uF  25  V  axial  .55  ea.     470  uF  25  V  radia)    .  32  ea 

Transistors.* 


MPS  222 2A       25ea,  5/$1.00      2MS904       .25  ea.  5/$L.O0 
MPS  2907  A     .25  ea,  5/$  1.00     2M3906       .25  sa.  5/$  1.00 


Send  check  or  moiney  ordar.  N.Y.S.  readsnts  add  4%  sales  tast. 
Si. 00  shipping  artd  handimg  charge  for  orders  uflder  $15.00. 

Send  .25  for  complete  list  of  merchandise, 

$5.00  minimum  order.       K14 


Seee-  IZode  &  Speaeee 

1465  WELLS  STATION  ROAD 

MEMPHIS,  TENN.  38108 

PH  (901)  683-9125—685^8461 

Authorized  Dealer 

DRAKE— ICOM— KENWOOD 
REGENCY— TEMPO— DENTRON 


CALL  OR  WRITE 
FOR  BEST  DEAL 


S39 


TOUCH  TONE  -  SPECIALS 


R  ETAI L 

Model  200   TrandEini      touchtonn     handset 

complfltfl  with  pu*h-lo-ta^k    ...  $7S.S0 

Model  100  WE,  (TT,  or  3/C  12  button 
EncGdtf  jissennblfld  w/boK  ^ 
cable $27. SO 

Modal  105  Same  a^  Modfll  100  wtth  auto- 
matic iransmittar  k«vino  delay 
kti ,  .  . $33.50 

Model  110  S^me  as  Model  100  but  vvith 
Speaker  and  amp  I  if  ier/ less 
esibie $39. SO 

Modef     50   Automatic     transmitter     keying 

and  dflJav  kit ._,.,_,.$    7.50 

t2   button    touch   tone  pads  re- 
conditioned     with      90      diav 

warrantY    -  -  -  ^ ■-  $14.00 

Touch  Tone  pad  housings    .  .  .  ,  $   4.25 

Repair  Touch  Tone  Pad  fiepair  -  -  , $  6.25 

JTT347C     9  Station   Touch  Tons  intercom 

^uitabliQfor  auto  patch $1  10.00 

Special  Used    :12    button    Touch    Tone 

Pads     guaranteed     to    work    on 
arrtvai  -  limited  quantity    ....  $10.00 


Florida  residents  add  4%  sales  tax.  FOB  Leesburi 
shipping  allowed  On  prepaid  orders  of  $26.00  or 
more,   Others  include  $t.00  postage  and  handlinct 


TELEPHONE  EQUIPMENT  COMPANY  T3l 
Post  Ofticc  floi  S%         LccsbLirg,  Floriilfl  5274*       [9Q4>  728-2730 
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KENWOOD  TS-820S 

transceiver 

TS-820S  features:  •  Factofy  installed 
digital  frequency  readout  •  t60  thru  10 
meter  coverage  •  Integra*  IF  shift*  RF 
speech  processor  •  VOX  •  Noise 
blanker  •  PLL  •  Built-in  25  KHz 
calibrator  •  CW  sidetone  &  seml- 
break-in  •  IF  OUT.  RTTY,  &  XVTR 
•  200W  PEP  input. 

1098*00  list  price,  Call  for  quote. 


YAESU 

FT-1 01 E  transceiver 

FT-101E  is  completely  solid-state 

•  Coverage:  160  thru  10 meters*  Built- 
in  AC/DC  power  supplies  •  Built-in  RF 
speech  processor  •  260  watts  PEP  on 
SSB,  1 80  watts  on  CW,  80  watts  on  AM 

•  Solid-state VFO*  VOX*  Autobreak- 
tn  CW  sidetone  *  WWV/JJY  reception 

•  Heater  switch. 

799.00  list  price.  Call  for  quote. 


DRAKE 

TR-4CW  transceiver 

•  Coverage:  80  thru  10  meters  •  300W 
PEP  on  SSB.  260W  on  CW  &  AM  •  500 
Hz  CW  filter  *  RIT  •  Wide-range 
receiving   AGC  •  Solid-state  VFO 

•  Shifted-carrier  CW  •  VOX  or  PTT 

*  Output    impedance    Is    adjustable 

*  CW  semi-break-in  •  Transceive  or 
separate  PTO, 

799.00  list  price.  Call  for  quote. 


|j:::::'iSi:iii:': 


rCOM  IC-701 
HF  transceiver 

The  NEW  IC-701  features:  •  Solfd- 
state  •  RF  speech  processor  •  100  W 
continuous  on  all  bands,  all  modes 
*  USB.  LS8.  CW,  CW-N.  RTTY  opera- 
tion *  DoubJe  balanced  Schottky 
Diode  Mixer  used  in  boty  RXiTX  •  Dual 
builtHn  digital  VFO  *  Price  includes 
mic  &  power  supply. 

1495.00  tist  price  Call  for  quote. 


TEN-TEC  544 
digital  HF  transceiver 

The  544  features:  •  3.5  to  30  MHz 

coverage*  Totally  solid-state*  Instant 
band  change  *  8-pole  crystal  IF  filter 
*  Large  LED  digital  readout  *  200W 
input  on  all  bands  •  WWY  at  10  &  15 
MHz  •  Full  CW  break-in  •  ^^S"  meter 
and  SWR  bridge  •  100% duty  cycle,  full 
power  lor  RTTY  ^  SSTV. 

869.00  list  price.  Calt  for  quote. 


TEN-TEC  Century  21 
CW  transceiver 


Features:  ■ 
input  *  Sot 

•  Receives 
change    * 

•  Overload 
adjustable 
supply*  aO 
supplied. 


'  Full  break-fn  •  70  watts 
id-state  *  Built-in  speaker 
CW  or  SSB  *  Instant  band 
Offset  receiver  tuning 
protection  •  Sidetone  with 
level  •  Regulated  power 
thru  20  meters  with  crystals 


299.00  list  price.  Call  for  quote. 


Rememben  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


Long  s  Elec:tfoiik:s 


L9 


MAIL  OHOERS:  P.O.  BOX  11347  BIRMINGHAM.  AL  36202  •  STREET  ADDRESS:  2808  7TH  AVENUE  SOLfTH  BIRMINGHAM.  ALABAMA  35233 
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ROHN  25G 
50  foot  tower 

Th©  25G  comes  complete 
with  four  TO  ft.  sectrons,  plus 
an  8  ft.  25AG-3  (3  irjch)  OD 
top  section.  All  Rohn  towers 
are  ''Hot  Dip"  galvanized  in 
house.  This  means  your 
tower  resists  cor rosion  better 
Ihan  any  other  tower, 
because  2  oz^  of  morten  zinc 
per  sq.  ft.  of  surface  is  fused 
to  the  steel,  inside  and  out. 

I78i50  Call  for  yours  today. 


ROHN  tower  accessories 

SB25G  3'4"  short  base  for  concrete. 

Ltst  price  24.30    , ,*..    tT.OO 

BPC25G  concrete  base  plate. 

List  price  40,55    * 28.40 

SBH25G  3'4"  hinged  Stvort  base  for 

concrete.  List  price  40.00 29-00 

BPH25G  hinged  base  plate  for 

concrete.  List  price  59  50 41-65 

HB25AG  0  to  15  tn,  house  bracket. 

List  price  19,05    _.,......    1X35 

HB25BG  15  59  24  in.  house  bracket. 

List  price  23.60    , . .... .    16.65 

HB25CG  24  to  3€  in.  house  bracket. 

List  price  28.55    * 20.00 

AS25G  accessory  shelf  for  CDE-44. 
HAM  II,  HAM  ill.  &  Tail  Twister 

rotors.  List  price  T 1 .90 8.35 

25G  10  ft.  tower  section. 

List  price  73.80 39.00 


CDE  Ham  III 
antenna  rotor 


The  Ham  \\\  rotor  sets  new  levels  of 
rotor  performance!  Snap  action 
switched  wedge  brake  &  rotational 
controls  brings  pinpoint  accuracy  to 
any  directional  beam.  New  motor  and 
brake  designs,  pre-offers  pre-brake 
action  &  stronger  fock-in  place  action. 

159.95  list  price.  Call  for  quote. 


CDE  Tall  Twister  T'X 
antenna  rotor 

The  CDE  Tail  Twister  ts  designed  to 
handle  antennas  up  to  28  sq.  ft.  Rotator 
features:  •  Instaifation  inside  tower 
•  138  ball  bearings  (3  races)  •  Control 
box  has:  110-120  VAC  input,  Dimen- 
sions are  8%"  W  x  BY*"  D  x  4%"  H.  Line 
cord  is  3  wtre  (grounded) 


r  r  r  jr  .€ 


B&W  595  coax  switch 

The  B&W  6-p05ition  coax  swrtch 
features:  •  6  antenna  outputs  •  2  KW 
PEP  power  rating  *  VSWR:  less  than 
1.2:1  up  to  150  MHz  •Grounds  ail 
unused  antennas.  A  perfect  addition  to 
any  ham  shack.  Order  today. 

18.50  Gail  for  yours  today. 


DRAKE  RCS-4 

remote  coax  switch 

The  RCS-4  motor-drive  coax  switch 
allows  remote  sefectron  of  up  to  five 
antennas  •  Grounds  all  unused  anten- 
nas •  Front  panel  indicator  monitors 
antenna  selection  inten/al  •  Adverse 
weather  protection  •  SO-239  connec- 
tors provided  •  Handles  2000  W  PEP 
•  Available  in  120  VAC  or  240  VAC. 

120.00  list  price.  Calf  for  quote. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours;  9:00  AM  til  5:30  PM,  Monday  thru  Friday, 

Long's  Ekctmnics 
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MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM,  AL  35202  *  STREET  ADDRESS   2806  TTH  AVENUE  SOUTH  SiRMfNGHAM,  ALABAMA  35233 
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KENWOOD  TR-7500 
2m  FM  transceiver 

Features:  •  PLL  synthesized  •  100 
channels  (88  pre-programmed,  12  ex- 
tra diode  programmable)  •  Single 
knob  channel  selection  •  2-digit  LED 
frequency  display  •  Powered  tone  pad 
connection  •  Helical  resonators  •  10 
watts  HI  output,  1  watt  LOW  output. 

299.00  list  price.  Call  for  quote. 


DRAKE  UV-3 

uhf,  vhf,  f m  3  band  rig 

The  NEW  Drake  UV-3  features:  *  Full 
synthesized,  5  KHz  steps,  digital  read- 
out on  each  band  •  FM  coverage  on 
2m,  IVim,  ¥4m  bands  depending  on 
model  purchased  •  Scan  feature  •  S- 
quelch*  Mobile  or  fixed  station  •  VAm 
Si  ^^m  bands,  optional  175,00  each, 
factory  installed  •  HI  power:  25  watts. 
LOW  power:  1  watt,  ad|ystable. 

595.00  list  price.  Call  for  quote. 


YAESU  FT-227R 
''Memorizer" 

•  One  knob  channel  selection  using 
optical  sensing  to  select  800  channels 

•  Memory  circuit  allows  instant  return 
to  any  frequency  between  144-148 
MHz  •  4-digit  LED  frequency  readout 

•  Fully  synthesized  frequency  control 

•  Selectable  10  watt  HI /I  watt  LOW 
output  and  much  more! 

319.00  Call  for  yours  today. 


KENWOOD  TR-7400A 
2m  FM  transceiver 

Features:  •  CTCS  provisions,  encode 
and  decode  *  25  watt  output  RF 

•  Solid-state  final  stage  •  LED  readout 

•  PLL   gives   800   discrete   channels 

•  Repeater  offset  circuit  •  PLL  unlock 
protection  circuit  *  MOS  FET. 

399.00  list  price.  CaJi  for  quote. 


iCOM  tC-211 
2m  transceiver 

Features:  •  144  to  148  MHz  coverage 

•  Modes:  SSB,  CW,  FM  •  LSI 
snythesizer  PLL  •  4-diglt  LED  readout 

•  Pulse-type  noise  blanker  •  VOX,  an- 
tivox  •  Semi-break-in  CW  •  Built-in 
SWR  bridge  •  CW  monitor  and  morel 

749.00  list  price.  Call  for  quote. 


■COM  IC-245 

2m  transceiver 

The  IC-245  features:  •  LSI  synthesizer 
PLL  •  4-diglt  LED  readout  •  TX  &  RX 
frequencies  are  independently 
programable  on  any  separation 
•  Receiver  front^end  is  a  balance  of  low 
noise,  high-gain  MOS-FET  &  5  section 
filter  •  TX  output:  10  W  PEP. 

499.00  list  price.  Call  for  quote. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  In  the  U.S.A.  or  call  1-800-292-8668  In 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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ANTLER 
A-280 
2m  mobile 
antenna 

The  A" 280  is  as  close 
to  the  ideal  antenna  as 
you  can  get.  Features: 

•  Precision  tuned  coil 

•  47"  tapered  17-7 
stainless  steeJ  whip 

•  VSWR:  less  than  1.3 

•  Certified  3  dB  gain 

•  Magnetic  mount  has 
roof-top  stabifity  to 
withstand  winds  up  to 
100  MPH. 


39.95  list  price.  Call  for  quoted. 


LARSEN 
LM-150  antenna 

The  %  wave  length  2  meter  antenna 
consists  of  a  49"  stainless  steeJ  rod, 
quadruple  plated,  and  coil  for  144-174 
MHz.  Coif  threads  5/16"  x  24  threads.  3 
dB  gain  over  a  V4  wave  antenna. 

23.85  Call  for  yours  today. 


Both  anlennasare  compatJbJe  with  the  Larsen  JWJVl-  LM. 

LARSEN 

"Q"  Model  antenna 

Features:  •  %  wave  for  136-512  MHz 
•  Wip  is  17-7  stainless  steel  and 
quadruple  plated  •  Handles  200  W out- 
put •  Mounting  materiaJs  are  supplied. 

2*65  Call  for  yours  today. 


K 


HYGAIN  276 
60''  bumper 
mount  mast 

The  HyGain  276  is  a  60"  fiberglass  mast 
designed  as  a  bumper  mount  for  the 
280  coil  antenna  series,  276  terminates 
with  a  W  X  24  thread  stud  and  can 
accommodate  several  other  HyGain 
antenna  accessories. 

19.95  Call  for  yours  today. 


HUSTLER 
BBLT-144 
%  antenna 

•  3,4  dB  gain  over  W  wave  antennas 

•  200  watts  FM  power  rating  •  Whip  & 
mount,  52'^  high  •1.1:1  typicaf  SWR  at 
resonance  •  Sturdy  stainless  steel  im- 
pact spring  •  17-7  stainless  radiator 

•  Trunk  lip  mount,  easy  installation,  no 
drilling. 

33.75  Calf  for  quote  today. 


HYGAIN  280 
series  mobile 
coil/antennas  h   i    t    t 

The  280  series  coii/antennas  are  man- 
drel wound  and  ba[<;ed  in  fibergfassto 
prevent  weathering  and  reduce  heat 
drift.  Rugged  ABS  end  caps,  solid 
brass  end  caps,  17-7  stainless  whips. 
All  have  %  X  24  base  studs.  Call  for 
yours  today, 

280  10  meter  resonator  , , 14.95 

281  15  meter  resonator  _.....  16.95 

282  20  meter  resonator 17.95 

283  40  meter  resonator 19.95 

284  75/80  meter  resonator 24.95 


i 
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HUSTLER 
RM  resonators 

All  resonators  are  precision  wound 
with  optimized  design  for  each  band. 
Assembly  includes  17-7  stainless  steel 
adjustable  tip  rod  for  fewest  SWR  and 
band  edge  marker.  Choose  for  medium 
or  high  power  operation.  Power  raling: 
400  watts  SSB.  Call  for  yours  today. 

RM-10  meter  resonator 6.50 

RM-15  meter  resonator  ,  6.95 

RIVl-20  meter  resonator  7.30 

Rl\/l-40  meter  resonator 13.20 

RM-75  meter  resonator 15,50 

RM-80  meter  resonator 15.95 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  iiours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


VISA 


Long  s  Electronics 
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DRAKE 
1525  EM  mic 

The  auto-patch  encoderand  mike  are  a 
single  unit,  fully  wired  and  ready  to  use 
•  High  accuracy  IC  tone  generator,  no 
frequency  adjustments  •  High  reliabili- 
ty Digitran®  keyboard*  Powerfortone 
encoder  from  transceiver  via  mike 
cable  •  Low  output  impedance  •  4'-pin 
plug. 

49p95  Call  for  yours  today. 


LARSEN  MM-LM 
magnetic  mount 

•  Roof-hugging  low  silhouette  •  Grips 
any  ferrous  surface  •  Magnets 
guaranteed  permanent  in  ordinary  use 

•  Full    capacitance    coupling 

•  Complete  with  12' of  RG-58A/U  coax 
&  connector*  Will  accept  antenna  with 
5/16"  X  24  threads, 

14.60  Can  for  yours  today. 


SHURE  414A 
hand-held  mic 

Ideal  for  your  mobile  transceiver.  One- 
hall  the  size  of  most  hand  mikes.  Has 
an  omnidirectional  polar  pattern.  Fre- 
quency response;  400  to  4000  Hz.  High 
impedance,  output  level:  54.5  dB.  Con- 
trolled magnetic  mic  element  designed 
lor  SSB.  High  impedance;  50K  ohms. 

25.00  Call  for  yours  today. 


DENTRON  Jr.  Monitor 
antenna  tuner 

The  Jr.  Monitor  antenna 
tuner/matching  network  has  it  all  in 
one  neat  574"  x  ZW  x  6"  cabinet  •  Con- 
tinuous  tuning,  1.8  to  30  MHz 
•  Forward  reading  relative  output 
power  meter*  300  watt  power  capabili- 
ty •  BuHt-in  encapsulated  balun,  plus 
much,  much  moref 

79.95  Call  for  yours  today. 


MFJ-901  Versa  Tuner 

The  901  features  the  same  efficient  air 
wound  coif  of  the  941  —  for  more  watts 
out!  The  coil  inductor  has  12  positions. 
The  tuner  will  match  everything  from 
160  to  10  meters.  200  watts  RF  output. 
1:4  balun  and  SO*239  connectors. 
Works  great  mobile. 

59.95  Call  for  yours  today. 


STOP-A-THIEF 


slide-out 
mounting  bracket 

The  SDI-1000  sfide-out  bracket  will 
protect  your  mobile  rig  from  '^sticky 
fingers".  It  features  a  modified  AMP 
Dulatch  connector  system  which 
houses  the  AMP  Mi  nature  Coax  icon 
coaxiai  cable  contact.  4  power  Si 
accessory  contacts  are  gold-plated. 
VSWR  does  not  exceed  1 .3  to  1 .0  up 
1000  MHz 

29*95  Call  for  yours  today. 


Remember,  you  can  Call  Toll  Free;  1-800-633-3410  in  the  U.S.A.  or  call  1 -800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday, 


Longs  Electronics 
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The  Big  Signal 
W2AU  BALUN 


•  Handfes  fuff  2  KW  PEP  and  more 

•  Helps  TVI  problems  by  reducing 
coax  fine  radiation  •  Stainfess  steel 
hardware   •  Improves   F/B   ratio 

•  Replaces  center  insulator  •  Built-in 
lightning  arrester  •I:!  matches  50  or 
75  ohm  unbafanced  to  50  or  75  ohm 
bafanced  load. 

14.95  Call  for  yours  today. 


SHURE 
444  desk 


microphone 


Economical  station  mic.  Has  PTT 
switch,  adjustable  head  height,  solid, 
high  impact  plastic  construction.  Fre- 
quency response:  300  to  3000  Hz. 
Omnidirectional  polar  pattern.  Con- 
trolted  magnetic  mic  element  designed 
for  SSB.  High  impedance:  50K  ohms. 

35.00  Call  for  yours  today. 


KENWOOD  AT-200 

antenna  tuner 

The  NEW  AT-200  is  designed  for  your 
TS-820  or  TS-520  series  rig.  It  features: 

•  Antenna  coupler  •  Thru-line  RF  watt 
meter  •  SWR  meter  •  Antenna  switch 

•  Band  coverage:  1.8  to  30  MHz  •  Watt 
meter  has  2  ranges:  20W  and  200W  •  4 
outputs:  2  coax,  1  wire  antenna  and  1 
dummy  load, 

149.00  list  price.  Call  for  quota 


COVER  CRAFT 
dust  covers 

Made  of  tough,  clear  viny!  plastic  with  a 
"pearlized"  texture  finish.  All  seams  are 
machine  stitched  for  maximum 
strength.  Keep  your  equipment  clean 
and  it  will  need  less  maintenance.  We 
carry  covers  for  Kenwood.  Yaesu, 
Icom,  Drake.  Ten-Tec,  ODE,  and  Den- 
tron. 

3.95  most  sizes. 


NEW 

DENTRON 
Bfg  Dummy 
Load 

Now  you  can  tune-yp  off  the  air  with 
Dentron's  Big  Dummy  Load.  All  full 
power  dummy  load,  it  has  a  flat  SWR, 
full  frequency  coverage  from  1 ,8  to  300 
MHz.  A  high  grade  industrial  cooling 
oil  is  furnished  with  the  unit.  Fully 
assembled  and  warrantied.  Help  cut 
out  the  QRM  factor  NOW! 

29.50  Call  for  your^  today. 


YAESU  SP-101PB 

speaker/phone  patch 

The  SP-101PS  features:  •  A  shaped 
response  speaker  from  300  to  3000  Hz 
•  Built-in  hybrid  phone  path  with  in- 
dividual gain  controls  •  VU  meter.  Full 
VOX  operation  •  Receiver  input  Im- 
pedance: 4  or  600  ohm  •  Output  im- 
pedance: 600  ohm  or  high  impedance. 

64.00  Call  for  yours  today. 


Rememben  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Longs  Electmik:s 
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If  You  Want  To  Know 

Where  You  Are 

loran-C  receiver:  part  II 


H*  W,  Burhans 

DepL  of  Eiectrical  Engineering 

Ohio  Vniversiiy 

Athens  OH  4S701 


The  general  principles  of 
!oran-C  were  described 
in  Part  I  of  this  ariicle  [73, 
Aprils  1978),  In  this  seciian,  I 
will  present  a  nninimal  hard- 


ware system  for  amateur 
time-frequency  and  simple 
navigation  experiments.  The 
Mini-L  100  kHz  front  end 
uses  an  envelope  processing  rf 


Experimental  Mini-L  with  GRf  rate  generator  and  scope  trace  locked  to  master  station  at  Cape 
Fear  NC  (east  coast  99,3(X)  GRI).  The  shorter  pulse  to  the  right  of  the  ninth  pulse  is  an 
interference  noise  pulse.  The  tower  trace,  hardly  visible,  is  the  IRQ  10  ^  output  This  also 
shows  Interference. 


method  for  direct  generation 
of  an  estimate  of  the  shape  of 
each  original  pulse  as  trans- 
mitted. The  technique  is 
called  * 'autocorrelation" 
because  the  timing  edge  infor- 
mation obtained  is  all  based 
on  the  received  signal  and  is 
not  "cross-correlated'*  with  a 
focal  oscillator  source.  Of 
course,  an  external  clock  is 
used  ultimately  to  make  time- 
interval  estimates  with  com- 
puters or  digital  hardware, 
but  this  is  after  the  fact  of 
initial  pulse  envelope  de* 
tection.  Many  commercial 
loran-C  receivers  use  cross- 
correlation  methods  where 
the  signal  is  continuously 
sampled  with  respect  to  the 
local  clock  at  the  rf  carrier 
level  and  the  clock  sample 
phase  maintained  "in-lock*' 
with  the  loran-C  signal 
through  a  set  of  multiplexed 
phase  locked  loops.  The  auto- 
correlation method  used  in 
Mini-L  is  not  the  best  avail- 
able for  loran -Q  but  it  is 
probably  one  of  the  simplest 
and  can  provide  1 -micro- 
second timing  precision  up  to 
600  miles  with  proper  care  in 
operation. 

Antenna  Preamplifier 

A  JFET  preamplifier  pro- 
vides impedance  trans- 
formation from  an  E-field 
whip  or  wire  antenna  to  a 
600-Ohm  line  level  sufficient 
to  drive  a  short  length  of 
coaxial  cable  to  the  receiver, 
A  circuit  is  shown  in  Fig.  1  (a). 
There  is  a  slight  phase  shift 
due  to  the  cable,  but  this  can 
be  ignored  in  most  caseSp 
since  it  is  a  constant.  Power 
for  the  prcamp  comes  up  the 
same  coax  cable.  In  some 
installationSi  cable  ground 
loops  and  common  code  60 
Hz  noise  may  be  a  problem* 
A  modification  of  the  preamp 
output  to  drive  a  balanced 
shielded  transmission  line  is 
shown  in  Fig,  2.  This  requires 
an  additional  transformer  at 
the  receiver  end  to  extract 
the  signal.  The  output  trans- 
former lap  may  be  grounded 
and  used  to  drive  two  sepa- 
rate receivers,  such  as  a  loran- 
C  and  a  VLF  receiver,  as 
shown  in  Fig.  2. 
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The  use  of  a  600-Ohm  line 
audio  transformer  as  an  out- 
put coupling  device  provities 
a  low-pass   filter  for  loran  C 
and   VLF  signals.  This  is  an 
advantage,   since    it  tends  to 
reduce  cross-modulation  and 
noise  effects  in  the  main  re- 
ceiver    caused    by    broadcast 
band,    LF    beacons^  or  short 
wave  transmitters.  A  Mouser 
80TM011  600  C"t  to  T5k  c-t 
transformer    provides  a  step 
up  when  used  as  the  output 
transformer    at    the    receiver 
end   with  the  600-Ohm  side 
connected    to    the    balanced 
transmission    line.    The    par- 
ticular transformer  used  will 
pass  frequencies  to  about  300 
kHz,    but    the    upper   cutoff 
may  be  changed  by  the  capac- 
itor (C)j  as  Illustrated,  to  re- 
strict  the  range  for  different 
ioran-C  or  omega  VLF  uses. 
Fig.  1  (c)  shows  diode  static 
charge  limiters.  This  was  an 
experiment^il     model     where 
the    diode     li  miters     caused 
cross- modulation    from   local 
transmitters.    It   is   suggested 
that  the  diodes  not  be  used. 
Another    method    is    to    use 
series,     opposed     polarity, 
zener    diodes   which   can   be 
mounted    by    cutting    away 
part  of  the  original  diode  foil 
pattern  of  Fig.  1  (b). 

Antennas  can  be  anything 
from  a  1  meter  vertical  whip 
to  a  wire  of  10  meters  or 
more,  with  best  performance 
obtained  when  the  antenna  is 
mounted  in  the  clear.  A  ver- 
tical antenna  is  best,  but 
quite  satisfactory  perfor- 
mance is  obtained  from  one 
run  at  a  slant,  such  as  from  an 
insulated  pole  on  a  roof- 
top down  to  a  window  feed- 
through  insulator  at  the  pre- 
amp.  Precipitation  static  is  a 
problem  in  aircraft  installa- 
tions. Semiconducting 
coatings  on  the  wire  help 
reduce  this,  and  often  a 
coated  blade-type  capacitive 
antenna  is  used,  mounted  on 
the  bottom  of  the  aircraft 
near  the  taiL  Dry,  blowing 
snow  and  some  rainstorms 
also  produce  precipitation 
static  in  ground  installations; 
which  can  be  recognized  with 
an  audio  monitor  as  a  slow 
buildup  of  a  buzzing  sound 


with  sharp  crackle  noises 
sweeping  through  the  audio 
spectrum  at  different  repeti- 
tion rates, 

Rf  Processor 

The   heart   of  the    Mini-L 
circuit     is     a      Fairchild 
UA721PQ    AM/FM    receiver 
subsystem  IC.  This  chip  con- 
tains four  functional  blocks 
and  a  bias  regulator.  Fig.  3  is 
a   circuit   diagram   of   the   rf 
front  end.  A  pair  of  T-notch 
traps    help    eliminate    inter- 
ference  at  88   kHz  and    122 
kHz  for  the  east  coast  chain, 
or  they  may  be  tuned  to  60 
kHz  and   119   kHz  for  inter- 
ference rejection  on  the  west 
coast  chain,   l-f  transformers 
are   ali   standard   20k  to  5k, 
455  kHz  diode  output  types 
(Mouser      Electronics     typ^ 
80iF103HK  -  black  slug  -  is 
suggested).    They    are    tuned 
with  a  .0033  mF  polystyrene 
capacitor  to  bring  the  range 
down  to  100  kHzforT1,T4, 
and  T5.  T2  and  T3  are  input 
traps  on   either  side  of  the 
loran   carrier   frequency.  The 
100     kHz    transformers    are 
rather  broadband  in  this  cir- 
cuit because  of  the  loading  of 
the    full    winding,   not   using 
the     tap,     across     the     low- 
impedance    circuits    on    the 
uA721     chip.     Alignment    is 
achieved    with    a    stable   CW 
source^   such    as   a   function 
generator  with  pin  13  of  the 
UA721  or  the  test  point  from 
transformer  T4  secondary  as 
an    output    monitor    with    a 
scope-   Peak  Tl  at  100  kHz, 
null    T2   at   88    kHz    (or   60 
kHz),  null  T3  at  122  kHz  (or 
119  kHz),  peak  14  at  98  kHz, 
and  peak  T5  at  100  kHz  with 
the  generator  coupled  to  the 
input     terminal     through     a 
capacitor     and      suitable 
attenuator.    Use    a   relatively 
low    rf    gain    and    low    age 
threshold    setting    Tor    initial 
alignment   The   3   dB   band- 
width will  generally  be  in  the 
range  of  18  kHz  to  23  kHz. 
The      Q -notch     resistors 
should    be    adjusted   for   the 
best    null,    going    back    and 
forth  between  tuning  the  null 
of    T2   and    T3   and   the   re- 
spective Q  resistors.  A  deeper 
null  may  be  obtained  for  T2 
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Fig.  1(a),  VLF  preamplifier  circuit. 
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Fig.  1(b),  Mlni-Oy  Mini-L  preamp  PC  board 
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Fig.  2.  Common  mode  ground  loop  noise  reduction  method,  T 
—  Mouser  80TM016^  600'Ohm  c-t  line-to- fine  output  trans- 
former. 


by  a  slight  adjustment  of  the 
Q-multiplier  trimpot  asso- 
ciated with  this  trap  only. 
The  traps  may  be  user  ad- 
justed  for  other  interference, 
depending  on  the  location- 
For  example,  in  Europe, 
interference  In  the  90  kHz 
range  is  sometimes  severe. 
Particularly,  the  low-side  trap 
should  be  tuned  for  the 
highest  Q  with  the  Q-muIti- 
plier  tweaking  adiustment  for 
minimal  disturbance  of  the 
desired  20  kHz  system  band- 


width. If  you  do  not  have 
interference  problems,  tune 
the  traps  to  80  kHz  and  120 
kHz.  For  narrowband  DX 
reception,  the  tuning  may  be 
altered  as  described  later. 

Transformer  T5  is  par- 
ticularly critical  in  the  circuit 
of  Fig.  3.  This  drives  the 
autocorrelation  detector, 
which  provides  a  marked 
Improvement  in  the  detection 
of  pulse  envelopes  when 
compared  to  conventional 
diode  AM  detectors.  It  turns 
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Fig,  3.  Mini-L  loran^Q  rf  circuit   Tl]   T4,  T5  -  801 F 1 03;  T2  -  8QIF103;  T3  -  8QJFW3  or 
80 f FIDO  (Mouser  Efectronics  Co,  miniature  3/8'' sg.  455  I^Hz  i-f  transformers,  s!ug  tuned). 


out  that  manufacturers  of  the 
455  kHz  i-f  cans  used  do  not 
necessarily  control  the 
''polarity'*  of  the  primary 
with  respect  to  secondary 
windings.  For  conventional 
AM  receiver  use^  this  is  of 
little  consequence.  However, 
for  the  autocorrelator^  re- 
versal of  the  phase  of  trans- 
former  T5  has  the  effect  of 
reversing  the  direction  of  the 
output  pulse  from  the  en- 
velope detector,  if  you  ob- 
serve a  negative-going 
envelope^  the  jumper  con- 
nections on  the  PC  board  at 
the  2-pin  side  of  T5  con- 
nected across  the  .01  cap 
should  be  reversed  by  care- 
fully cutting  away  the  one 
foil  iumper  and  using  the 
extra  holes  provided  on  the 
PC  board  for  this  crossover 
change.  Mouser  has  assured  us 
that  the  80IF103HK  version 
will  have  the  same  polarity, 
but  we  ran  into  about  four 
different  manufacturers  of 
this  style  of  transformer  with 
no  specification  on  the 
winding    polarity.    Thus    the 


board  has  been  redesigned  so 
that  Mini-L  builders  can 
accommodate  different 
polarity  transformers. 

Amplifier  [[  of  the  721  Is 
operated  in  an  unusual  man- 
ner in  which  the  gain  is 
changed  with  a  positive-going 
signal  as  opposed  to  a  more 
normal  negative-going  age 
voltage  derived  from  con- 
ventional detectors.  This  is 
operated  in  the  saturation 
region  with  the  output  trans- 
former T5  preserving  the 
shape  of  the  loran-C  signal 
The  sensitivity  of  this  mode 
of  age  control  is  a  remarkable 
100  dB/volt!  An  age 
threshold  control,  usually 
mounted  on  the  receiver 
front  panel,  provides  a  means 
for  adjusting  the  receiver 
sensitivity  in  conjunction 
with  the  board-mounted  rf 
gain  trim  pot.  This  age  bu^  fs 
intended  for  operation  with  a 
5  V  power  supply  provided 
with  the  7805  regulator 
mounted  on  the  Mini-L 
board.  However,  the  uA721 
chip  is  capable  of  operating 


over  a  wider  range  of  power 
supply  voltages.  We  would 
not  recommend  changing  this 
unless  you  wish  to  become 
involved  with  changing  al- 
most all  the  bias  and  series 
resistors  in  the  whole  system. 

Age  Experiments 

In  the  course  of  de- 
veloping the  Mini-L  receiver, 
a  number  of  different  oper- 
ational modes  have  been  dis- 
covered for  this  auto- 
correlation detector.  Single- 
pulse  age  can  be  achieved  by 
making  the  age  time  constant 
much  smaller  Change  the  10 
mF  capacitor  in  series  with 
the  Ik  damping  resistor  to  a 
much  lower  value  of  .01  mF. 
This  makes  the  hard-limiting 
effect  much  greater  on  all  the 
signals^  but  tends  to  degrade 
the  receiver  performance  as 
the  noise  level  is  increased. 
Another  mode  of  operation  is 
reverse  age,  or  expander-type 
operation,  where  the  age  volt- 
age developed  increases  the 
gain.  This  has  the  effect  of 
spreading  the  amplitudes  of 


the  signals  even  farther  apart, 
instead  of  trying  to  limit 
them  all  to  the  same  range  of 
amplitudes.  For  DX  reception 
on  weak  signals  with  no 
strong  signals  present,  this 
might  be  a  viable  mode  of 
operation  in  some  parts  of 
the  world.  Reverse  age  may 
be  achieved  by  reversing  the 
potarity  of  the  envelope  or  by 
operating  with  the  age  con- 
trol tuned  up  from  the 
ground  end  of  the  pot.  The 
difficulty  here  is,  of  course, 
that  reverse  age  also  tends  to 
amplify  the  noise  even  more, 

but  there  may  be  some  ad- 
vantage when  using  narrow- 
band i-f  strips  for  weak  signal 
detection.  In  general,  we 
would  not  recommend  these 
operations  for  time-interval 
measurements  on  the  normal 
ground  wave. 

DX  Reception 

Loran    sky    wave    signals 
with  multiple  hop  paths  may 
be     detected     for     seve/al 
thousand    miles    by   devising 
envelope    detector    methods 
which    depend    on   detecting 
the  peak  of  the  signal  instead 
of    the    3rd-cycie    inflection 
point  It  is  also  necessary  to 
drastically  reduce  the  system 
bandwidth   and   sacrifice  the 
timing  precision  to  something 
like  ±  100  JUS,  instead  of  ±  1 
^is.  The  bandwidth  of  Mini-L 
may  be  reduced  by  carefully 
peaking    all    transformers    at 
exactly   100   kHz,   using  the 
tap    on    the    tuned    side    of 
transformers  Tl,  T4,  and  T5 
as  the  driven  point  to  increase 
the  Q,  with  the  .0033  cap  still 
across  the  whole  winding,  and 
changing  the  output  from  T4 
to  the  test  point  instead  of 
directly    at   the    top    of  the 
tuned  circuit.  Narrower  band- 
widths  down  to  5  kHz  or  so 
may     be    achieved    by    the 
experimenter     interested     in 
DX    reception.    If   all    these 
changes  are  made,  including 
the  reverse  age,  then  signals 
from  all  over  the  world  start 
to    appear    on    the  envelope 
trace.  It  becomes  difficult  to 
sort    out    the    confusion    as 
viewed    on    an    oscilloscope 
connected    to    the    age    bu^ 
monitor  point.  Still,  with  the 
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aid  of  a  good  external  clock 
and  GRI  rate  generator,  it  is 
possible  to  pick  out  in- 
dividual loran-C  stations  at 
long  range.  We  regularly 
receive  Newfoundland  in 
Ohio  by  careful  tweaking  this 
way  and  could  even  use  it  to 
check  our  local  frequency 
standards  where  the  desired 
measurement  precision  is 
within  a  millisecond  or  so  per 
day. 

The  T-notch  traps  may 
also  be  used  to  alter  the 
bandwidth  by  setting  the 
traps  at  something  like  95 
kHz  and  105  kHz,  which  has 
the  effect  of  producing  a 
sharper  center  frequency 
peak  of  only  3  kHz  band- 
width or  so  at  100  kHz,  The 
side  skirts  may  be  further 
reduced  by  placing  a  tuned 
circuit  between  the  pre- 
amplifier and  the  main  Mini*L 
board  with  appropriate  iso- 
lation of  the  dc  supply  to  the 
preamplifier  on  the  primary 
side  of  the  additional  tuned 
transformer,  Atl  of  these 
experiments  tend  to  reduce 
the  precisiun  of  loran-C  but 
are  of  interest  for  those  who 
wish  to  use  loran-C  only  for 
checking  local  clocks  and  fre- 
quency standards. 

Some  of  the  more  com- 
plex military  loran-C  receiver 
systems  have  two  front  ends. 
One  is  a  very  narrow  band 
loop  for  tracking  the  peaks  of 
the  signals  and  identifying  the 
main  GRL  The  other  Is  a 
wider  band  tracking  loop  for 
measurement  of  the  time 
intervals.  A  third  system  is 
also  found  in  some  com* 
merciat  receivers  in  the  form 
of  an  extra  channel  or  tuned 
rf  voltmeter  to  help  identify 
interference  and  to  aid  in 
adjusting  traps  connected  to 
the  wide  band  channel. 

Envelope  Deriver 

In  the  first  versions  of 
Mini-L,  a  number  of  different 
comparator  circuits  were 
tried  rn  an  attempt  to  gener- 
ate a  pulse  edga  at  the  50% 
point  or  3rd  cycle  of  the 
rising  pulse  envelope.  The 
best  compromise  at  this  time 
appears  to  be  a  derivative- 
adder  circuit  operated  from 


point    C    of    the    age    bus 
monitor  point  shown  in  Fig. 
4,    This   circuit  has  a   fairly 
wide  10:1  dynamic  range  and 
is  intended  to  detect  the  in- 
flection point  of  the  original 
input    signal.    It   combines  a 
differentiator;     adder     with 
^in;  automatic  bias  control 
of  the  dc,  signal,  and  noise 
level  with  an  integrator;  and, 
fmatly,  a  stabilized  gain  block 
using  a  comparator  as  a  high- 
speed   operational    amplifier. 
The    inflection    point    is  de- 
graded In  the  front  end  due  to 
the  limited  rf  bandwidth  and 
is  often  difficult  to  observe  at 
low  rf  gain  because  amplifier 
II  may  cut  off  the  signal  as  it 
goes    down    into    the    noise. 
Thus    the   age    level    control 
should  be  set  for  a  maximum 
swing  of  the  pulse  envefope. 
Also,   the   rf  gain  should  be 
adjusted  so  that  almost  all  the 
signals     desired     are     full 
limiting  and   the   noise  level 
shows    appreciably    on    the 
baseline.     The     age     control 
operates  best  when  low  gain 
is  the  +5  V  end  of  the  pot, 
increasing  gain  to  a  peak  at 
about    midway    between   +V 
and  ground  at  the  CW  end. 
Under  these   conditions,  the 
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Fig,  4.  Mini-L  envelope  denver. 


derivative-adder  circuit  wi 
be  firing  on  what  it  estimates 
is  the  inflection  point  of  the 
inputj  which  may  appear  as  if 
it  is  too  late  but  will  usually 
be  correct  at  nearly  the  3rd 


cycle.  To  further  insure  that  a 
good  estimate  of  the  proper 
starting  point  is  made,  a  one- 
and-only-one  synchronizer 
triggers  on  the  nearest  100 
kHz   zero  crossing  after  this 


Assembled  prototype  Mmt'-L  a'ra/it  board  with  age  controfj   LED  and  monitor  speaker  (top 
view)^  BNC  fittings  for  input  from  the  preamp^  and  the  output  envelope  monitor  point. 
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Fig.  5.  Mini'L  PC  board 

envelope  comparator  triggers 
on.  A  jumper  on  the  circuit 
board  is  used  to  connect  the 
ZX  output  to  the  sync  input, 
but  this  can  be  changed  so 
that  the  user  could  apply 
more  sophisticated  external 
sampling  to  the  output  of  the 
derivative- adder.  The  time 
constants  of  the  envelope 
deriver  circuit  could  also  be 
changed  if  anyone  feels  a 
need  to  do  this.  The  net 
result  here  is  a  single  10  juts 
TRQ  or  IRQ  pulse  (interrupt 
request  to  external  timing 
software  or  hardware)  for 
each  loran  envelope  detected. 
These  pulses  become  the 
basic  digital  output  for  time- 
interval  measurements.  Of 
course^  these  output  pulses 
are  contaminated  with  noise^ 
and  it  is  up  to  the  user  digital 
or  software  processing  to 
figure  out  where  the  true 
lor  an- C  data  is  by  external 
cross-cor relation  and  averag- 
ing techniques. 

Monitors 

The  envelope  deriver  out- 
put also  drives  a  loudspeaker 
and  LED  connected  in  series 
external  to  the  Mini-L  board- 
J\\\s  indicating  method  is 
handy  for  setting  the  rf  gain 
and  age  threshold  in  the 
absence  of  an  oscilloscope.  A 
good  full  sound  of  many 
loran-C  signals  buzzing  away 
and  an  almost  steady  glow  of 
the  LED  usually  provide  a 
proper  operating  point.  This 
should  be  checked  with  a 
scope  connected  to  point  C 
to  determine  the  proper 
combination  of  sight  and 
sound  when  all  usable  signals 
are  limiting  across  the  scope 
trace.  For  initial  search  and 
acquisition  of  the  desired 
chain,  the  age  threshold  con- 
trol may  be  turned  down  so 
that  only  one  predominant 
*sigrial  is  triggering  the  LED 
and  speaker.  This  will  usually 
be  the  nearest  loran-C  station 
to  the  observer.  Then,  having 
identified  this  one  station, 
the  observer  can  increase  the 
threshold   to  start   observing 


the  other  signals  and,  with 
the  aid  of  an  external  GRl 
rate  timer,  estimate  about 
where  each  of  the  other 
stations  should  be  on  a  scope 
trace. 

Circuit  Boards 

1  Must  rations  of  the  foil 
pattern  and  parts  placement 
for  the  Mini-L  board  are 
shown  in  Figs.  5  and  6.  Care 
should  be  exercised  in 
handling  the  i-f  transformers. 
The  cup  core  Ferrite  material 
is  fragile  and  can  break  away 
from  the  can  if  excess  force  is 
used  to  turn  the  core.  When 
mounted  in  place  and  sol- 
dered at  the  ground  tabs, 
these  transformers  are  quite 
rugged.  They  are  found  in 
transistor  AM  radios  by  the 
millions. 


The  general  key  to  success- 
ful assembly  of  Mini-L  is 
tender  loving  care  with  all  the 
components  and  use  of  a  fine 
set  of  hand  tools  with  a  low- 
wattage  soldering  iron.  The 
board  should  be  polished 
clean  prior  to  soldering,  with 
0000  steel  wool  or  a  scouring 
cleanser,  washed  with  clean 
water  or  alcohol,  and  dried.  It 
is  also  a  good  idea  to  inspect 
the  board  for  slight  foil  de- 
fects  or  burrs  on  holes  and  to 
carefully  clean  these  up  be- 
fore wiring. 

Frequency     Standard     Cali- 
bration 

Hardware  for  checking 
Frequency  standards  or  clocks 
operating  at  multiples  of  1 
NlUz  can  be  reasonably 
simple.  Fig,  7  is  an  example 
of  a  GRI  rate  timer  to  be 
used  as  the  sync  source  for  a 
triggered  sweep  oscilloscope 
display.  A  10  kHz  signal  ob- 
tained by  dividing  a  local  1 
MHz  standard  by  100  is  used 
as  the  Input  to  a  BCD  pro- 
grammable divider  chain.  Any 
GRI  rate  may  be  set  on  the 
thumbwheel  switches,  or  the 
divider  could  be  hardwired 
for  a  particular  rate  in  a  given 
area. 


Fig.  6.  Mlnj-L  board  component  placement 
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The  envelope  signal  from 
Mini-L  point  C  is  the  vertical 
fnput  to  the  scope,  and  the 
output  pulse  from  Fig.  7  is 
used  to  synchronize  the  scope 
sweep  at  the  desired  GRI 
rate.  The  loran-C  pulses  for 
the  selected  rate  should  be 
standing  still,  if  you  have  a 
good  1  MHz  clock,  except  for 
cross-chain  interference  from 
distant  stations  or  loran*D. 
The  circuit  may  be  used  to 
determine  clock  offset  errors 
and  long-term  aging  by  ob* 
serving  the  time  it  takes  for 
the  stable  loran-C  chain  to 
drift  a  given  amount  to  the 
right  or  left  of  wherever  you 
started  observing  a  particular 
station  signal,  ^t/t,  or  the 
local  clock  offset,  can  be 
estimated  directly  here.  For  a 
precision  standard  in  the 
range  of  offsets  like  1  x  10*9, 
a  daily  check  on  the  position 
of  a  particular  station  pulse 
signal  expanded  on  the  scope 
trace^  with  the  GRI  rate 
source  kept  operating  con- 
tinuously, plotted  over  a  few 
weeksi  gives  the  clock  aging 
rate  estimate. 

By  selecting  additional 
outputs,  without  feedback 
from  the  same  counter  chain, 
it  is  possible  to  generate 
identifying  pulses  with 
known  TDs  and  to  place 
these  on  a  second  trace  of  a 
dual  channel  scope.  Then,  by 
momentarily  speeding  up  the 
clock  by  flicking  the  GRI  rate 
BCD  switches  TOO  ^s  slower 
or  faster,  you  can  position 
these  pulses  with  respect  to 
any  of  the  signals  and  esti* 
mate  the  time  differences. 

A  crude  loran-A  mode 
time-interval  counter  has 
been  fabricated  expert- 
menially  based  on  a  time 
circuit  starling  with  Fig.  7. 
The  loran^C  master  station  is 
first  positioned  with  a  scope 
trace  at  the  left  edge  with  the 
first  pulse  just  visible.  The 
GR!  rate  pulse  triggers  the 
scope  sweep  and  also  turns  on 
a  flip-flop  when  the  next  IRQ 
arrives  from  Mini-L,  The 
second  set  of  BCD  switches 
from  the  same  counter  chain 
is  positioned  so  the  pulse  is 
just  before  the  desired  slave. 
Then    the    next    IRQ    from 


Mini-L  for  the  slave  putse 
time  estimate  turns  off  the 
flip-flop.  The  on-off  time  of 
the  flip-flop  becomes  the 
time  interval,  first  master 
IRQ  to  first  slave  IRQ.  A 
CMOS  720 S  counter  chip 
connected  as  a  time-interval 
meter  or  period  counter  at  1 
MHz  then  can  be  made  to  be 
direct  reading  in  micro- 
seconds for  this  pulse-to-pulse 
time  interval,  Sin^e  measure- 
ments, even  repeating  at  10 
times  per  second  (about  this 
for  99300  GRI),  give  erratic 
readings  when  the  noise  level 
is  high,  but  they  do  illustrate 
the  idea  of  loran-C.  The  U.S. 
Coast  Guard  does  not 
recommend  using  loran-A 
methods  for  loran-C,  but  they 
can  be  quite  educational  in 
the  first  stages  of  trying  to 
understand  the  system.  Some 
existing  loran-C  receivers  use 
variations  of  this  method  by 
suitably  gating  all  8  of  the 
detected  pulses  with  respect 
to  all  8  of  the  desired  slave 
time  intervals  and  averaging 
over  at  least  two  GRI  periods 
to  arrive  at  a  time-interval 
number*  The  digital  hardware 
rapidly  becomes  a  complex 
mess,  particularly  when  you 
are  not  allowed  to  use  an 
oscilloscope  for  initial 
positioning  and  identification 
of  stations. 

A  quite  complex  all-TTL 
down-counter  version  of  a 
timer  which  locks  to  a  single 
station  of  a  toran-C  chain, 
including  the  phase  code,  has 
been  reported  by  Kramer  (G. 
Kramer,  *'Loran-C  Timing 
Receivers,"  Frequency  Tech- 
notogy.  Vol,  8,  #8-9,  pp. 
13-17,  August-September, 
1970)*  His  circuit  is  primarily 
intended  as  a  time-frequency 
standard  reference,  but  it 
might  be  expanded  to  include 
some  time-interval  measure- 
ments. 

KIM  GRI  Timer 

For  those  who  have  a 
K I M  - 1  m  icrocomputer,  a 
22*instruction  timer  routine 
is  usually  simpler  than  fab* 
ricating  a  digital  hardware 
GRI  source.  The  program 
uses  the  interval  timer  on  the 
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6530  PIA  chip  with  a  BIT 
test  and  BPL  compare  in- 
struction, after  first  setting 
the  required  time  delay 
numbers  for  1024,  64,  8,  or  1 
clock  cycles.  An  additional 
trim  delay  with  an  NOP  in* 
struction  allows  setting  the 
total  timeout  to  the  desired 
GRI  interval,  The  1  MHz 
clock  on  board   KIM  should 


be  set  within  +  10  Hz  with  a 
trimmer  capacitor,  if  possible. 
(See  K 1 1^/6502  User  Notes, 
#5,  page  10,  May,  1977,  for 
KIM  clock  modifications  if 
your  clock  frequency  is  not 
close  to  1  MHz.)  This  pro- 
gram generates  a  99,300- 
microsecond  interval  for  the 
east  coast  chain  with  a  short 
5  ^s  pulse  output.  Other  GRI 
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Fig,  8.  Composite  master  sync  hardware. 


rates  could  be  programmed 
by  changing  the  delay  con- 
stants and  trim  NOP.  The 
output  of  the  timer  on  port 
PAO   is   used  to  synchronize 


the  oscilloscope  sweep  while 
observing  the  Mini-L  envelope 
signals  on  the  Y-input,  This 
display  inherently  checks  the 
KIM  1   MHz  clock  versus  the 


loran-C  signals. 

A  listing  of  this  short  pro- 
gram is  illustrated  in  Table  1. 
The  program  is  located  in  the 
RAM  scratchpad  area  of  the 
6530  chip  on  KIM  starting  at 
1780j  thus  saving  all  of  page 
zero  for  other  uses.  While  the 
program  works  well  as  it 
stands,  it  would  be  difficult 
to  expand  to  include  time- 
interval  measurements  be- 
cause the  KIM  clock  in- 
herently has  to  cycle  through 
the  timer  in  order  to  generate 
the  desired  interval.  Other 
timing  techniques  are  re- 
quired for  more  sophisticated 
loran-C  time-interval  measure- 
nnents. 

Composite  Master  Sync  Soft- 
ware ideas 

Software  methods  which 
depend  on  detecting  eight  1 
ms  space  puise  envelopes 
before  providing  an  output 
and  also  detect  the  9th  pulse 
after  a  2  ms  delay  have  been 
devised  by  Jim  Nickum, 
electrical  engineering  student 
here  at  Ohio  University.  We 
call  this  a  composite  envelope 
method,  since  it  depends  on 
detecting  all  8  or  9  of  the 
properly  spaced  pulses  before 
generating  an  output*  This  is 
contrasted  to  envelope  cycle 
matching  methods  which 
generate  precision  words  for 
each  pulse  and  effectively 
measure  pulse  to  pulse  or 
cycle  to  cycle  of  all  8  sets  of 
pulses.  Nickum's  routine 
requires  less  than  a  page  of 
KIM-1  memory  and  uses  the 


interval  timer  on  the  6530 
PI  A  chip.  The  program  listing 
is  shown  in  Table  2.  Fig.  8  is 
the  interface  for  the  com- 
posite master  sync  routine. 

PAO  is  programmed  to 
provide  an  output  pulse  after 
each  8-pulse  group.  PAl  is 
programmed  to  provide  an 
output  after  a  9-pulse  group- 
There  is  some  delay  and  jitter 
in  the  position  of  these  out- 
put pulses  with  respect  to  the 
end  of  the  master  and  slave 
pulse  groups.  However,  this 
de(ay  is  relatively  constant  so 
that  a  rough  measurement  of 
time  interval  may  be  obtained 
by  observing  the  signals  on  a 
scope  trace.  The  program  is 
useful  for  educational  pur- 
poses with  a  dual-channel 
scope  and  triggered  sweep. 

The  program  is  reliable  as 
it  stands  in  that  it  only  pro- 
vides a  proper  output  when  a 
valid  set  of  8-  or  9-pulse 
groups  are  detected.  How- 
ever, noise  and  cross-chain 
interference  often  prevent  an 
output  pulse  from  appearing. 
During  severe  thundershower 
weather  with  spherics  activity 
at  the  100/ minute  rate,  many 
of  the  loran-C  pulse  groups 
wilt  be  missed.  However,  it  is 
still  possible  to  obtain  infor- 
mation because  those  8-pulse 
groups  that  are  found  will 
have  the  correct  relative 
spacing  in  time,  even  if  they 
occur  only  every  other  frame 
with  some  master  or  slave 
groups  missing.  This  idea  of 
generating  a  composite 
envelope  signal  is  still  rather 
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TJme^Frs<|uency  Notices 

The  U.S.  Naval  Observatory,  34th  and  Massactiu setts  Ave., 
N.W.,  Washington  DC  20390,  publishes  a  weekly  *'Dailv  Phase 
Values  and  Time  Differences  —  Series  4"  tabulation  of  the 
loraR-C,  omega  VLF^  and  network  TV  frequency  standard 
stabilttv  compared  to  each  other  and  to  cesium  atomic  clock 
time.  This  information  i$  obtained  by  a  woridwlde  monitoring 
network  with  a  measurement  precision  of  1  k  10"1^  per  day. 
Loran-C  stations  are  typically  maintained  by  making  small 
changes  every  few  weeks^  like  0.01  nnicroseconds,  so  that  alt 
chains  are  accurate  lo  at  least  0,1  microseconds  (1  x  10"! 2)  at 
any  given  time,  A  subscription  to  this  service  is  avail^te  by  filing 
a  qualification  form  with  the  USNO.  They  also  have  other 
bulletins  available  describing  how  to  convert  received  loran-C 
pulse  time  of  receptton  to  UTC  time  of  day  and  other 
information  on  the  dissemination  of  very  precise  time-frequency 
data.  Radio  amateurs  interested  in  this  precision  timekeeping 
should  write  to  the  USNO  for  a  catalog  of  their  services. 


like  foran-A  and  woufd  not 
provide  high  precision.  The 
program  might  be  used  as 
part  of  a  more  sophisticated 
time-interval  processor,  where 
it  serves  something  like  the 
search  and  track  mode  of 
operations  to  find  the  desired 
chain. 

Future  Hardware  and  Soft- 
ware 

The  real  problem  for  time- 
interval  measurements  is  still 
more  complex.  One  of  the 
most  recent  marine  receivers 
(Texas  Instruments  model 
T19000  @  $2095)  uses  high 
speed  Tl  9900  series  micro- 
processors with  TOO- nano- 
second multiplexed  PLLs  for 
3rd  cycle  matching  to  the 
pulse  envelope.  In  our  labs, 
we  are  experimenting  with  a 
KIM-I  6502  microcomputer 
by  preprocessing  the  loran-C 
edge  information  with  an 
external  high-speed  word  gen- 
erator. We  estimate  that 
about  4K  words  of  processor 
memory  will  be  required  to 


do  the  job. 

We  are  also  working  on  a 
manual  search,  auto  track 
receiver,  all  in  CMOS  hard- 
ware, A  10-chip  digital  phase 
locked  loop  is  used  for  each 
station.  Three  loops  are  re- 
quired for  a  simple  marine 
type  of  receiver,  with  a  6-chip 
readout  and  control  system, 
A  small  scope  such  as  the  new 
NLS  MS-1 5  Miniscope  is  used 
as  a  signal  acquisition  aid. 

The  best  receivers  now  and 
in  the  future  will  use  PLL 
methods,  locking  to  selected 
cycles  of  the  loran-C  carrier 
signal.  The  present  Mini-L  rf 
board  is  capable  of  being 
modified  to  provide  the 
proper  input  signals.  Future 
articles  wilt  present  some  of 
these  concepts  as  they  go 
from  the  breadboard  stage 
into  a  packaged  system. 

Navigation  software  for 
use  with  time-interval  num- 
bers is  stil!  another  problem. 
At  this  point,  it  appears  that 
two  separate  microprocessor 
systems  would  be  best,  since 


Parts  List 

The  following  items  are  available: 

(1)  Set  of  two  circuit  boards,  Mini-L  and  preamp  —  $8.50 

(2)  Reprint  of  73  articles  on  Mini-L  receiver  —  $1.50 

(3)  Set  of  \-l  cans  and  tuning  capacitors  for  Mini-L  —  S4-95 
Send    check    or    money   order,    no   COD,    payable   to:  R.   W, 
Burhans,  T61   Grosvenor  St.,  Athens  OH  45701.  Ohio  residents 
add  4%  t3x  to  rotaL  hems  postpaid  by  Isi  class  nrraiL 

Additional  items  on  VLF  receivers,  re|X>rts,  and  software  are 
available  or  in  preparation.  Write  for  information,  including  an 
SASE. 


The    Fairchild    uA721  PC    integrated 
d  is  tri  by  tors  as  of  June,  1977. 


circuit    was  at    Fairchild 


Mouser  Electronics,  11511  Woodside  Ave,,  Lakeside  C A  92040, 

stocks  transformers  and  all  (he  rsistors  and  capacitors  used  in 
Mini-L  fminimLim  order  is  $20). 

The  LM339,  CD40t3.  CD4049,  2N2907,  MPF102.  7805,  and 
1  N914s  are  available  fronn  a  number  of  dealers  advertising  in  the 
pages  of  Kiiobautf  and  73  magazines. 


the  time-interval  processor  is 
going  to  have  to  work  fairly 
hard  and  steadily  to  keep  up 
with  the  loran-C  signals. 
Thus,  an  additional  micro 
system  is  suggested  to  solve 
Lhe  coordinate  trans- 
formation problem,  which  is 
a  whole  new  story  for  future 
navigators. 

Summary 

The  idea  of  Mini-L  is 
presented  lo  suggest  different 
methods  that  the  skilled 
experimenter  can  use  with 
loran-C  signals.  The  front-end 
hardware  can  be  fabricated  at 
quite  low  cost  for  an  en- 
velope-type processing  sys- 
tem. The  suggested  hardware 
and  software  experiments  are 
primarily  educational  and  are 
not  intended  to  be  used  as  a 
finished  navigation  system  or 
t  i  m  e  -  i  n  terval  measurement 
device.  Of  primary  interest  to 


the  radio  amateur  are  the 
relatively  simple  methods  of 

using  loran-C  for  frequency 
standard  calibration,  e%'en  at 
long  range  beyond  the  normal 
recommended  navigation  cov- 
erage. 
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knowledge  of  loran-C  for  the 
low-budget     experimenter.  • 


Hi  Pro  Mk  I  50  ■  W^  •  220 


and 


450 


CommerdBliy 
Rated 


A    rtate^of-thQ-ort,     f  ulMaatiyiJ'^    rapeatv 

ttial  boasts   ttroad  rang*  tvmp«ra,tur«  and 

ef'Sctrical    itabilitv    for   Mt#  in   an  uniion^ 

trolled  envtroriTieriiL 

Low  currant  drain  —  A  plut  for  emeraancy 

t2  volt  rEandby  bat  tor  v  opwation 

The    receiver    d^v^ioos    rnaximufin    uiable 

i«fi»tivitv  and  ttdaband  r«j«ctlon 

Th9  trarnsmittsf   d«v9lops    15  Aattt   (220) 

T6  Watts   (t44^   of   clvon  rf  Bf%^  m  taithfui 

f^pTodifction  of  thif  Input  ilonat  li^iurino 

an  ex.trem#lv  OOOd  loundlng  r«p«at0r 

[ncludAs    a    high    qualitv    dyn^o'^tc    nnicro- 

phoRs  and  a  detailvd  instruction  rriafiual 


kiptauai 


Other  Frequencies 

on  Special  Order 

Economically 

Priced 


M36 


MATCH  I  IMG  CABINET 

AVAILABLE 

*St2e  of  rapeatff^  panel  514"  x  19"  *  13'* 

*Meta-ing  of  discriminator  and  sisnal  lewl 

•  R^eiver  ^osltivity  S-NM  at  0.25  uV  -  12 

dB 
"Piftortion  0,1%  Of  better 


U,  S,  Currency  Plus  Shipping 


naggiore  Etecironic  Labaratory 


50  M  H  z  $789. 9  5  pa  rcv  add  6%  tax 

e-4S    WESTTOWN    RD. 

WEST  CHESTER,  PA,  isaso      pnome  215  ^36-60^1      1 44  +  220  M H z  S699,95  450  MHz  S799,95 
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Home-Canned  Dummy 


cheap  half-gallon  load 


Michael  J.  Di  Julio  WB2BWJ 
97  Woodside  Rd. 
Maplewood  NJ  07040 


Steven  B.  Waldman  WA2JZR 
5  Victoria  Court 
Mgrganville  N J  07 751 


SOLDERED  TOCAftl 


COPPEfl  BR^IO 
SUPPORTING  NETWORK 


Ff'g.  1.  Bottom  uiew  of  the  can. 


3in. 


3  in, 


I/I6in.  BRASS   PLATE    (2  REQUIRED) 


Fig.  2 


In  today's  times  of  high 
prices,  it  is  nice  to  know 
that  home  brew  dummy  loads 
are  still  within  the  price  range 
of  the  poorest  amateur  Each 
of  our  halfgallon  gallons  was 
constructed  for  less  than 
$3.00  using  readily  available 
materials. 

One-gallon  paint  thinner 
cans  were  prepared  for  the 
project  by  cutting  off  their 
bottoms  with  an  ordinary  can 
opener.  This  was  followed  by 
a  thorough  washing  and 
drying  procedure  to  remove 


-2in  DIAMETER 


any  trace  of  the  flammable 
contents.  Next,  twenty 
470-Ohm,  two^Watt  10%  re- 
sistors (ten  for  each  load) 
were  sorted  between  the  two 
of  us  so  that  we  had  equal 
numbers  of  high  and  low 
values,   This  gave  us  parallel 

combinations  that  were  very 
close  to30  &hms.  Each  group 
of  ten  was  then  soldered 
between  two  3"  x  3'*  pieces 
of  1/16"  brass  plate  pre- 
drilled  to  accept  nine  resistors 
in  a  2**-diameter  circle  with 
the  tenth  one  in  the  middle. 

A  hole  was  then  punched 
on  top  of  the  can  to  accept  a 
suitable  connector.  In  our 
casCj  a  flange-mount  SO-239 
was  the  choice.  The  flange  of 
the  connector  was  soldered  to 
the  can  to  make  an  oil-tight 
connection.  The  rear  of  the 
connector  was  also  epoxied 
over  to  prevent  oil  seepage 
through  the  center  con- 
ductor. 

The  resistor  network  was 
then  mounted  in  the  can^ 
supported  by  a  2"  length  of 
heavy-gauge  wire  soldered 
from  the  center  pin  of  the 
connector  to  one  side  of  the 
resistor  assembly.  Four  pieces 
of  copper  braid  were  soldered 
to  the  bottom  of  the  resistor 
network  at  each  corner  and 
then  soldered  to  the  can  for 
support  and  to  provide  a 
good  ground  plane. 
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SOLDERED  AND  SNEPPf  D  FLUSH 


l/JA  in 


Ftg,  3.  Resistor  network. 


The    can    was    sealed    by 

cutting  a  piece  of  1/16" 
Gopperclad  PC  board  approx- 
imately 1/4"  larger  than  the 
base  and  soldering  this  to  the 
boilom  of  the  can. 

Testing  the  load  on  a 
Hewlett-Packard  network 
analyzer  mode!  8407A 
showed  that  the  loads  were 
purely  resistive  at  50  Ohms 
up  to  32  MHz,  The  can  was 
filled  with  a  gallon  of  30-  or 


40* weight  motor  oil  (the 
cheapest  brand  available). 
The  dunnmy  load  was  de- 
signed for  transmitters  in  the 
200-Watt  class,  but  it  is  able 
to  take  at  least  twice  that 
power.  It  is  advisable  to 
loosen  or  take  off  the  cap  of 
the  dummy  load  when  in  use 
to  vent  any  expanding  oil  or 
fumes  that  may  come  off 
when  the  load  is  used  at  high 
power  ■ 


ernanio 
AnateHr 


MEMPHIS,  TENNESSEE 


NO  MONK€V  BUSIN€SS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 

1-800-238-6168 

IN  TENNESSEE,  CALL  B0h452^27S 

MONO  A  Y-SA  TURDA  Y  8:3B-5:3Q 

FOR  YOUR  SPECIAL. 


CUSTOM  HIGH  POWER  AMPLIFIERS 


G-12 


Write:  3202  Summer  Ave,,  Memphis,  Tennessee  38112 


New! 

Please  don't  squeeze  the 
Feather  Touch. 


only 

$69.95 

Kantronics  Feather  Touch  keyer 

Why  keep  wrestiing  with  the  mechatifcs  in  your  electronic 

The  Kantronics  Feather  Touch  keyer  has  moved  the 
""s  late -of- the  art"*  in  electronic  keying  years  ahead!  By  engineeiing 
a  truly  electronic,  electronic  keyer.  we've  eliminated  the 
most  cumbersome  part  of  sending  Morse  code:  the 
adjusting  and  readjusting  of  mechanical  connections, 

Tlie  Feather  Touch  responds  to  your  lightest  touch,  freeing 
you  from  slapping,  sloshing  or  squeezing,  Order  your  Feather 
Touch  now,  oi  write  for  information  and  a  bst  of  authorized 
dealers. 

At  Kantronics,  we  think  sending  Morse  code  should 
be  an  art,  not  an  effort. 


O^  K13 


KANTRONICS 


UOa  Easi  71t0  St 
Law^eiict,  K^nf^s  66044 


The  Lightweight:  Champs. 


Telephony  913  842  7745 
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r 

A.  A.  Wjcks  W6SWZ 

Z0646  Rigger  Road 

Agoura   CA   91501 

A    "y*^"^     handling    and 
,^L^  working    wiih    uninsu- 

lated,   g3te-protected,    metal 

•■ 

oxide     semiconductor     field 

De-Zap  Strap 

so  you  can  MOS  around 


Completed  grounding  strap  attached  to  user's  wrist  Alligator  clip  is  attacfied  to  earth  ground. 


devices  should  be  aware  that 
static  electrical  charges  ac- 
cumulated on  a  person's  body 
are  quite  sufficient  to  **zap" 
these  devices  into  oblivion,  as 
far  as  operational  capabilities 
are  concerned. 

It  is  standard  operating 
practice,  now,  for  the  manth 
facturer  lo  supply  these 
devices  with  all  connection 
pins  shorted  together  —  quite 
often  by  foil  or  a  metal  clip. 
it  is  prudent,  and  a  good 
technical  practice,  to  main- 
tain one's  body  at  ground 
potential  whenever  handling 
these  critical  units,  right  from 
the  time  of  removing  them 
from  their  packaging  until 
they  are  installed  in  a  circuit 
(They  should  neyer  be  irn 
stalled  or  removed  from  a 
"live*'  circuit,  whether  you 
are     grounded     or     notl) 

A  very  simple  grounding 
strap  may  be  constructed^ 
which  permits  you  to 
^'ground"  your  body,  thus 
maintaining  it 
potential  at  all 
you  may  be 
MOSFET. 

Materials  required  for  this 
important  tool  are: 

1     Length    of  metallic 

flat     braid,     7/16-inch 

(preferred) 

1  Resistor,  220k  Ohms, 

W  Walt  or  larger 
1   Alligator  clip,  2-inch 
Eyelets  and  snap  fasten- 
ers,   size   no.    15    {3/8- 
inch) 

One  source  of  the  latter 
items  B  the  Scovill  Sewing 
Notions  Division  of  the 
Scovill  Manufacturing 
Company,  Spartanburg, 
South  Carolina,  These  are 
available,  eight  sets  to  a  pack- 
ag^,  at  sewing  supply  stores 
or  notion  counters  anywhere. 
The  contents  comprise  metal 
rings  with  protruding  points, 
metal   rings  with  a  groove  in 


at  ground 
times  when 
handling    a 
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ihem,  and  metal  rings  with 
one  protruding  stud. 

The  following  standard 
tools  will  be  required:  ham- 
mer, soldering  iron  {minimum 
100  Watts},  flat  file  (smooth 
cut) J  hand  or  electric  dril! 
with  3/32-rnch  drill  bit,  and 
metal^rimming  shears  or  side- 
cutting  pliers.  Two  additional 
items  youll  need  are  a  pencil 
with  an  eraser-tipped  end  and 
a  wooden  spool  used  for 
sewing  thread.  (It's  a  tem- 
porary use  —  so  it  may  be 
either  empty  or  wound  wtth 
thread  for  this  application.} 

The  length  of  metal  braid 
should  be  sufficieni  to  go 
from  your  wrist,  at  the  place 
where  you  will  be  working 
with  a  MOSFET  device^  to 
the  nearest  good  earth 
ground.  Rather  than  make 
this  length  excessive  (six  feet 
IS  a  recommended  maxi- 
mum), your  work  should  be 

taken  closer  to  a  grounded 

location. 

Procedure 

Place  the  flat  braid  snugly 


around  your  wrist  to  deter- 
mine the  position  of  the  snap 
fastener.  Allow  sufficient 
braid  for  finishing  off  the  end 
(one  or  two  inches).  Mark  the 
position  of  the  fastener  —  a 
felt- tip  pen  will  do  this 
nicely. 

Place  an  eyelet  ring  with 
points  on  it  on  a  smooth  hard 
surface,  with  the  points 
facing  upwards.  Place  the  side 
of  the  braid  that  will  become 
the  outside  surface  of  the 
strap  on  top  of  the  eyelet, 
using  the  previously  marked 
position  on  the  braid  as  a 
guide.  Using  the  pencil-end 
eraser,  press  the  braid  down 
on  the  eyelet  so  that  all  of 
the  eyelet  points  protrude  as 
much  as  possible  through  the 
braid. 

The  plain  rings  that  come 
with  the  eyelet  kit  will  have 
one  side  marked  with  a  color 
spot.  Place  this  marked  side 
down  over  the  protruding 
points  of  the  eyelet,  insuring 
that  all  points  are  guided  into 
the  groove  in  the  ring. 


North  Georgia's 


2508  North  Atlanta  Road 
Belmont  Hills  Center 

Smyrna, 
Georgia  30080 


only 

Authorized 
Yaesu  Dealer 


Yaesu 

Mosley  Antenna 
Cush- Craft 
R  oh  n- Tower 
C.D.E,  Rotors 
Shu  re 
Wilson 
M  F  J 


Vibroplex  keys 
B&W 

Swan  meters 
Hustler 
Sax  ton 
ARRL  Books 
Call  Books 
Tempo 


TPL  2  Meter  Amplifiers 
Complete  service  facilities 

Phone  (404)  432-8006 
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Carefully  place  the  end  of 
the  wooden  spoof  over  the 
ring,  so  that  the  hole  in  the 
spool  centers  over  the  hole  in 
the  ring.  Hammer  the  end  of 
the  spool  sharply  until  the 
ring  is  secure  on  the  points. 
(Correctly  installed,  you 
should  be  unable  to  insert 
your  fingernail  between  the 
ring  and  the  braid.)  If  the 
center  hole  of  the  ring  is 
hammered  loo  severely,  it 
will  be  damaged,  and  you 
must  remove  both  rings  and 
start  over 

Repeat  the  second  step 
above  at  the  point  where  the 
snap  stud  contained  in  the  kit 
will  be  InstaJled.  Before 
installing  the  stud,  check  its 
position  for  snugness  on  your 
wrist,  so  that  the  stud  will  be 
able  to  enter  the  ring  straight 
and  parallel^  without  exces- 
sive side  strain. 

Place  the  stud  on  the  in- 
stalled ring  with  the  stud  pro- 
jection up.  Again  using  the 
spool,  with  the  center  hole  of 
the  spool  clearing  the  stud, 
hammer    the   stud  onto  the 


ring  project! onSj  as  previously 

described. 

Carefully  drill  the  exposed 
braid  material  from  within 
the  center  of  the  first  in- 
stalled ring. 

Apply  solder  to  both  sides 
of  the  braid,  from  the  end  of 
the  braid  up  to  and  around 
the  stud.  Only  sufficient 
solder  need  be  applied  to 
slightly  stiffen  the  braid,  and 
to  hold  in  place  the  individual 
wires  comprising  the  braid. 

Trim  and  file  the  end  of 
the  braid  for  appearance  and 
to  provide  a  gripping  tab 
about  14-inch  away  from  the 
stud. 

Install  and  solder  the  220k 
resistor  and  the  alligator  clip 
to  the  other  end  of  the  braid. 
This  completes  the  grounding 
strap. 

In  order  to  use  the  tool, 
wrap  the  braid  around  your 
wrist  (preferably  the  wrist  of 
the  hand  that  will  be  holding 
the  MOSFETT),  snap  the  eye- 
let fastener  together,  and 
attach  the  clip  to  earth 
ground.  ■ 


New! 

Better  than  a  pet  rock! 


K13 


Kantronics  Freedom  VFO 


only 

$69.95 


With  almost  350,000  licensed  amateurs  on  the  air, 
variable  frequency  operation  isn^t  a  Luxury,  it*s  a 
necessity. 

If  you've  tried  to  operate  a  rock  bound  transmitter  on  the  HF 
bands  today,  you  know  there  must  be  a  better  way.  There  is. 

The  Kantronics  Freedom  VFO  w»ill  drive  the  high 
impedance  osciJIaior  tubes  o[  transmitters  like  the  HW16, 
DX-60,  DX'35  and  other  "oldie  but-goodles," 

The  Freedom  VFO  sets  you  free  to  roam  from  3,650  to 
3.750  MHz  and  7.000  to  7.200  MHz. 

Give  your  pet  rocks  to  a  trusted  friend  and  order  a 
Freedom  VFO  today.  Or  write  us  for  tniomiation  and  a  list 
of  authonzed  Kantronics  dcalere. 


KANTRONICS 


o< 


6«' 


1292  Eds I  23r{j  St 


The  Lii^hiwetght  C^uimps 


Tet#pfionf  913  &42  774S 
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Leoo  Baldwin  VE2TM 

40OO  de  Maisonrteuve,  Apt.  810 

Montte^it  Quebec 

Caoada  HSZ  I J9 


No,  Not  Another  22S  Mod? 

—  yes,  another  Icom  22S  mod 


The  addition  of  a  DIP  8 
SPST  switch  to  the  Icom 
22S  will  give  you  the  capa- 
bility of  switching  in  diodes 

to  obtain  any  frequency  you 


may  unexpectedly  want.  With 

il  you  can  check  the  possi- 
bility of  hitting  a  repeater 
before  soldering  in  the 
diodes.  Adding  the  DIP  does 


Location  of  DIP  flush  with  top  cover  of22S. 


not  require  programming 
your    board    in    any   special 

sequence. 

Normally,     with     22 

channels  you  will  have  all  you 
need  for  your  location;  the 
idea  of  the  DIP  is  to  give  you 
an  extra  flexible  channel  to 
cover  the  unexpected. 

One  DIP,  8  diodes,  and 
very  little  sweat  do  the  job 
for  about  $2,50. 

On  channel  23  of  the 
board,  solder  a  diode,  banded 
end  down,  in  each  of  the 
holes  opposite  the  diode 
numbers.  No  connections  are 
made  %o  the  channel  23 
horizontal  crossbar. 

To  the  other  end  of  each 
diode,  solder  a  wire.  Run  alt  8 
wires  between  the  meter  and 
the  rotary  switch  toward  the 
top  cover  where  the  DIP  will 


IE 

i 

i:f\ 


ot 


D« 


20  *■ 


21  *■ 


ZZ   *- 


A 


be  located- 

A  9th  wire  is  connected  to 
position  23  on  the  rotary 
switch.  This  is  the  only  con- 
tact on  the  switch  with  no 
connection  to  it  and  is 
accessible  from  the  top  near 
the  meter. 

The  DIP  is  mounted  on  a 
piece  of  perforated  board  cut 
to  the  same  width  as  the  DIP, 
but  long  enough  to  allow  for 
mounting  a  screw  with  a 
spacer  at  each  end. 

Wires  from  the  diodes  are 
soldered  to  each  of  the  8  pins 
on  one  side  of  the  DIP,  Make 
sure  to  get  the  wires  in  the 
right  order. 

The  single  wire  from  the 
rotary  switch  is  connected  to 
the  other  8  pins,  tying  them 
all  together.  Wires  should  be 
soldered  as  close  to  the  board 
as  possible,  making  the  DIP 
solid  in  the  board. 

Mount  the  DIP  on  the  top 
cover  in  line  with  the  center 
of  the  meter*  The  center  line 
of  the  DIP  is  3/4  of  an  inch 
back  from  the  edge  of  the  top 
cover  flange.  If  mounted 
further  back  or  more  to  the 
left,  it  will  not  clear  other 
components. 

The  mounting  hole  should 
be  The  same  size  and  shape  as 
the  DIP  and  cut  for  a  tight 
fit 

Two  screws  with  spacers 
hold  the  assembly  to  the 
cover. 

If  you  have  wired  the 
switches  in  the  logical 
manner,  SW  1  is  D0  through 


09 


0* 


01 


02 
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Internal  view  of  DIP  mounted  on  top  coiner  of22S^ 


Fig,  /. 
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D(P    It  ST5l»J    SWITCHES 


COVEH 

t 


Sf^ACER 


^^ 


III 


'     '  BOARD 


Connections  to  channel  23  on  board  of22S. 


TBimn 


^ 


\ 


TtflTOomb 


1=1 


X 


TlCOM     225^ 


0  0 


Fig.  2. 

SW  8  which  is  D7t  you  can     formula  supplied  to  program 
use     your     22S     charts     or      a  frequency* 


However,    not   using   any 

calculations  at  all,  just  a 
"flick  of  your  DIP"  number  8 
will  put  you  right  on  146.31. 
Once  any  frequency  is  pro* 
grammed,  your  switches^  1  to 
8,  will  add  or  subtract  1 5,  30, 
60,  120,  240,  480,  960,  and 
1920  kHz  LQ  (from)  your 
programmed  frequency.  With 
SW  8  on,  adding  SW  2  gives 
you  146.34,  etc, 

A  simple  method  to  pro- 
gram a  frequency  from 
scratch  is  to  think  of  your 
frequency      in      its     form 


generally  referred  lo  on  the 

air.  146.520  is  referred  to  as 
simply  52, 

Add  to  this  the  number 
161  and  "flick  your  DIP"  to 
obtain  the  resultant  number. 
You  have  programmed  the 
desired  frequency  (switches 
represent  1.5,  3^  6,  12,  etc.)- 

Example:  146.550  be- 
comes 55.  55  +  161  ^216 
1SW8  (192)  +  SW5  (24)1. 

In  the  147  MH/  range»  add 
100.  147,270  is  not  27,  but 
127-  127  +  161  ^  288 
(switches  8  and  7).  ■ 


STOP 


« 


Deniron  •  Tempo  •  WUmn  •  Larsen  m  Cushcraff  m  Hy~Gain  and 
many  more. 

Before  you  buy  your  next  Ham  Radio  "STOP"  and  take  time  to 
send  or  cailfor  our  price  sheets.  You  won  V  be  sorry  you  did.  We  ser- 
vice what  wselL  Charge  it!  with  BANKAMERfCARD  or  MASTER- 
CHARGE  or  we  wiil  ship  C  O.D. 
Jim  WB2JON  Roy  W^IPMVI 


SAM  KAM  £R  t  CAfi  O 


C7t6)   235- 
•  •••#• 


TSAG       MASTE:RCHARiS£ 


Amateur  Radio  of  Rochester 

lieo   SCOTTSVILLE  RD,.   ROCHESTER.   NEW  YORK  ^AS^iA 


A61 


^ 


Nji 


\ 


«3G.S0 

plus  $1.50  s/h 
NY  res.  add  tax 


Features:  CMOS  Elactronic  Keyer 

>  State-of-the-art  CMOS  circuitry 

>  Self  completing  dots  and  dashes 

>  Dot  and  dash  memory 

*  Iambic  keying  with  any  squeeze  paddle 
» 5-50  WPM 

>  Speed,  volume,  tone  controls,  side  tone  and  speaker 

*  Low  current  drain  CMOS-battery  operation 
^Deluxe  quarter-inch  jacks  for  keying  and  output 

*  Handsome  eggshell  white  base  —  woodgrain  lop 
» Compact  and  portable  -  1  -7/8  x  4-1/4  x  6-1  /4 
^Grid  block  keying 

►Wired  and  tested  —  fully  guaranteed  —  less  battery 

DeaJer  mciumtsj  mvited 

^^^^^^^        Electronics,  Inc. 
Ip^Q         1 106  Rand  BIdg. 

Buffalo   NY   14203    ti8 
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Howard  M,  Kxawet2;  N6HM 
654  BarnsJey  Way 
Sunnyvsile  CA  94037 


Scare  the  Hell 
Out  Of  Burglars 

ham  shack  alarm  system 


Only  2  seconds  at  a  con- 
trol panel  and  the  turn 
of  a  key  and  your  house  and 
radio  shack  are  rigged  with  an 
alarm. 

The  burglar  alarm 
described  here  is  designed  to 
be  very  reliable  and  to  guard 
against  false  alarms,  and  it  is 
easy  to  construct.  Basically^ 
the  unit  is  a  latching  dc  relay 
with  no  semiconductors  in 
the  circuit. 


This  system  may  be  used 
with  either  12  V  dc  or  6  V 
dc.  In  either  case,  the  lack  of 
semiconductors  makes  the 
circuit  less  sensitive  to  voltage 
or  temperature  changes.  My 
system  is  designed  for  6  V  dc. 
The  relay  is  from  an  old 
Radio  Shack  electric  build-it 
set.  The  contacts  should  carry 
about  3  Amps.  The  15k  re- 
sistor^ Rl^  is  used  to  current 
limit  the  system*  This  reduces 


the  amount  of  current  on  the 
sensors'  contacts  and  also  in- 
creases the  lifetime  of  the 
relay  coil.  1  set  my  system  to 
operate  on  8  mA. 

To  select  a  current  limit 
resistor,  I  just  placed  an  am- 
meter across  the  series  sensQrs 
circuit.  I  used  a  25k  Ohm  pot 
to  find  the  point  where  the 
relay  would  trip  and  hold 
reliably  with  minimum  cur- 
rent. Don't  use  a  relay  that 
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requires  more  than  10  mA  to 
energize. 

My  system  is  set  up  to  use 
a  no  n  rechargeable  dry-ceil 
battery.  The  purpose  of  diode 
Di  is  to  isolate  the  battery 
from  the  ac  supply.  By  select- 
ing an  ac  supply  using  the 
components  shown  In  the 
schematic^  the  output  voltage 
will  be  about  1  volt  higher 
than  the  battery  voltage. 
Therefore,  under  normal  use, 
the  battery  contributes 
nothing  to  the  circuit  unless 
the  ac  power  fails.  Then  the 
battery  takes  over  com- 
pletely. 

The  meter  shunt  is  a  20k 
Ohm  miniature  pot  used  to 
set  the  0-1  mA  meter  at  some 
convenient  place.  1  keep  mine 
at  about  2/3  full  scale.  A 
meter  v^as  chosen  rather  than 
a  lamp,  because  it  requires 
less  current  to  indicate  the 
alarm  "on'*  condition. 

To  prepare  the  shack  and 
the  house,  I  used  magnetic 
reed  switches  on  the  doors 
and  windows.  My  sensors  are 
3/8  inch  in  diameter  and  VA 
inches  long;  These  switches 
are  set  into  the  top  of  the 
door  frame.  To  set  the 
switches  in,  first  drill  a 
3/16-inch"diameter  hoie  up 
into  the  attic.  Use  a  3/1 6-inch 
by  18-inch-long  drill  available 
in  the  electrical  section  of 
many  hardware  stores.  Then 
drill  the  3/8-inch  hole  V/i 
inches  deep  into  the  door 
frame.  Line  up  the  hole  with 
the  top  edge  of  the  door,  and 
drill  a  3/8Hnch-diameter  hole 
into  the  door  edge.  Drop  the 
magnet  portion  of  the  sensor 
into  the  door.  Fish  the  switch 
wires  through  the  attic  door 
frame  hole,  and  attach  them 
to  the  sensor  switch  contacts. 
Then  put  a  little  glue  on  the 
sensor,  and  pull  it  up  into  the 
door  frame*  These  sensors 
cannot  be  seen  when  the 
doors  or  windows  are  closed. 

I  use  30-inch-wide  Tape 
Switch  in  sections  3  feet  long 
under  the  carpets  for  the 
parall  el  normally-opened 
sensors. These  are  located  In 
major  passageways  and  by 
certain  doorways. 

The  only  special  case  is  the 
aluminum  patio  door.  There  I 
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glued  the  magnet  to  the  edge 
of  the  door  with  rubber 
cement  (RTV),  The  switch 
portion  is  set  into  the  door 
frame  above  the  magnet  In  a 
normal  manner. 

Outside  one  of  the  doors 
you  will  need  a  keyed  shunt 
switch.  The  purpose  of  this 
switch  is  to  short  out  one 
door  sensor  so  that  you  can 
get  in  and  out  of  the  house 
without  setting  off  the  alarm, 
I  ran  these  switch  wires  and 
ail  other  switch  wires  all  the 
way  back  to  the  control  box. 
That  way,  even  though  the 
switch  lock  is  permanently 
mounted  by  the  front  door,  I 
can  select  any  other  door  to 
shunt.  For  instance,  1  can 
connect  this  switch  to  shunt 
the  kitchen  door.  Now  if  a 
good  lock-picker  comes 
along,  he  may  disarm  this 
switch  thinking  he  has 
shunted  the  front  door  and 
set  it  off  by  entering  through 
that  door  instead  of  the 
kitchen  door.  This  means  t 
have  the  inconvenience  of 
walking  to  the  front  of  the 


house  to  arm  and  disarm  the 
kitchen  door,  but  just  think 
of  the  surprise  an  intruder 
would  have  when  he  found 
out  he  had  not  disarmed  the 
proper  door  for  entry. 

I  placed  alarm  bells  tn  the 
attic  against  the  outside  vents 
at  each  end  of  the  house* 
Placing  the  bells  inside  the 
attic  prevents  anyone  from 
tampering  with  them. 

Unless  you  set  off  the 
alarm,  and  it  remains  on  for 
an  extended  period  of  time 
without  ac  power,  the  battery 
should  last  almost  to  its  shelf 
life.  The  big  secret  of  this 
system  Is  to  find  a  sensitive 
relay  (will  respond  with  3  to 
10  mA)  with  contacts  that 
will  handle  relatively  high 
currents  (2  to  3  Amps). 

Operation  Is  as  simple  as  1 , 
2,  3,  First  be  sure  all  switches 
are  off.  Then: 

1 .  Turn  on  the  system  power 
switch, 

2,  Press  and  release  the 
momentary  action  switch,  if 
no  one  is  stepping  on  the 
carpet  (parallel)  sensors,  and 
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SPRING  SUPER  SPECIAL! 

This  is  the  new  model  that  covers  all  3  bands 
In  any  combination,  worlds  AC/DC,  has  one 
year  warranty. 

ALL  10  CRYSTALS  INCLUDED  FREE 
($50  +  VALUE)  WITH  THE  REGENCY 
ACTR106  AT... 


»129 


MONEY  ORDERS,  CASHIER'S  CHECKS, 
BANKAMERICARD  AND  MASTERCHARGE 
SHIPPED  WITHIN  24  HOURS.  BE  SURE  TO 
SPECIFY  CLEARLY  THE  EXACT  FREQUEN- 
CIES OF  THE  10  CRYSTALS  YOU  WANT. 

714-635-1033 
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Fig.  2  A /arm  front  panei  Alt  parts  not  shown  are  just  hung 
on  or  glued  to  the  back  of  the  7/76"  aluminum.  Panel  width 
was  selected  to  fit  onto  wall  studs  in  a  hidden  place. 


all  the  door  and  window 
(series)  sensors  are  closed, 
there  will  be  a  meter  indica- 
tion* This  energizes  the  relay, 
which  then  bypasses  the 
momentary  action  switch. 
3,  Switch  the  bel!  switch  to 
ON- 

You  are  now  armed  and 
secured.     Walk     out     the 


shunted  sensor  door,  open 
the  keyed  shunt  switch,  and 
the  last  door  is  armed, 
Momentarify  opening  any 
series  switch  or  closing  any 
parallel  switch  causes  a  loss  of 
power  to  the  relay,  Ttifs  sets 
off  the  alarm.  The  only  way 
to  turn  it  off  is  at  the  control 
box.  • 


We  have  a  portable  direction  finder  that  REALLY  works— on 

AM,  FM,  pulsed  signals  and  random  noise!  Unique  left-right 
DF  allows  you  to  take  accurate  bearings  even  on  short  bursts, 
with  no  180°  ambiguity.  Its  3  dB  antenna  gain  and  .06  uV 
tvpical  DF  sensitivity  allow  this  crystal -controlled  unit  to  hear 
and  positively  track  a  weak  signal  at  very  long  ranges—while 
built-in  RF  gain  control  with  120  dB  range  permits  DF  to 
within  a  few  feet  of  the  transmitten 

The  DF  is  battery-powered,  can  be  used  with  accessory 
antennas,  and  is  12/24V  for  use  in  vehicles  or  aircraft.  This  is  a 
factory-built,  guaranteed  unit-not  a  kit.  It  has  been  successful 
in  locating  malicious  interference,  as  well  as  hidden  trans- 
mitters in  "T-hunts,"  ELTs,  and  noise  sources  in  RFI 
situations. 

Prices  start  at  under  $175*  Write  or  call  for  information  on  our 
complete  line  of  portable,  airborne,  vehicle,  and  fixed  DF 
systems. 

5546  Cathedral  Oak*  Ffd., 

AmBteur  D&pL 

$«nta  Barbdr2,  CA  93  H 1 
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Mike  Morris  WA6ILQ 
P.O.  Box  121B 
W.Arcadia  CA  910Q6 


The  COR 

Goes  Solid  State 


turning  two  Midland  rigs 

into  a  repeater 


This  article  describes  a 
simple  carrier-operated 
switch  for  the  Midland 
13-509  220  MHz  radio.  There 
are  several  uses  for  such  a 
device,  ranging  from  switch- 


QUT 


Ffg.  L  The  basic  circuit.  Ql 
and  Q2  are  general  purpose 
NPN  (see  text). 


ing  the  meter  light  in  your 
nnobile  to  get  rid  of  the  night- 
time under-dash  searchlight, 
to  switching  off  the  AM-FM 
that  Detroit  installed,  to 
switching  the  external  ampli- 
fier-speaker  jn  that  noisy 
truck,  or  even  to  keying  the 
transmitter  in  a  repeater. 

This  unit  is  atmost  idiot- 
proof.  In  its  simplest  form', 
Fig.  Ij  it  requires  1  resistor 
and  2  transistors. 

This  circuit  was  originally 
developed  to  key  the  trans- 
mitter in  our  breadboard  re- 
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peater.  That  conglomeration 
grew  and  grew,  and  is  a 
much-modified  220  Midland 
reboxed  and  bolted  into  an 
old  Motorola  J-series  cabinet 

Since  then,  other  uses  have 
appeared.  One  of  them, 
shown  in  Fig.  2,  is  in  my 
mobile.  The  extra  diodes  are 
there  to  isolate  the  COS  from 
the  PTT  linCj  yet  allow  cither 
to  turn  the  lamp  on.  The 
extra  resistor  is  there  to  shunt 
the  switch  and  keep  the  lamp 
warm,  but  not  hot.  In  the 
computer  industry,  it  is  called 
a  '* keep-alive"  resistor.  The 
idea  behind  it  is  that  a  lamp 


that  is  switched  from  dull  red 
to  white  hot  and  back  will 
last  longer  than  one  that  is 
switched  from  dead  cold  to 
white  hot  and  back.  If  you 
have  seen  pictures  of  some  of 
the  IBM  360  series^  some  of 
which  have  hundreds  of 
lamps,  you  can  appreciate  the 
importance  that  they  hang  on 
lamp  life. 

Before  any  extensive  work 
is  planned,  I  suggest  that  you 
purchase  the  service  manual 
(#13-22084)  from  Midland, 
P.O.  Box  19032,  Kansas  City 
MO  6414 K  It  costs  $2.00,  is 
27  pages  long,  and  what  it 
doesn't  cover  isn't  needed. 

The  radio  has  gone 
through  3  versions^  which  I 
have  named^  for  lack  of  any- 
thing better,  the  blackface 
(the  original),  the  tanface^ 
and  the  current  version,  the 
brownface  (chocolate  bar 
color}.  The  manual  covers  the 
blackface,  but  the  only  differ- 
ences in  the  others  are  some 
parts  values  and  the  dye  in 
the  plastic. 

To  get  back  to  tte  COS, 
the  operation  is  fairly  slmpte^ 
but,  for  full  understanding, 
some  information  on  how 
Midland's  squelch  works 
should  be  presented,  A  partial 
receiver  schematic  is  shown  in 
Fig.  3. 

Normally,  in  a  squelched 
condition,  incoming  noise 
from  the  discriminator  is  rec- 
tified by  D4  and  D5,  filtered 
by  C89^  voltage  divided  by 
R54  and  R55,  filtered  again 
by  C91,  and  fed  to  TRH, 
saturating  it  and  effectively 
grounding  its  collector.  This 
shorts  both  the  bias  and 
audio  to  TR14,  squelching 
the  receiver. 

However,    when    a   signal 


WETER 

LJGHT 


f [^='1  Pi      t *'  PTT 

Di     L        D3    i. 

j7?    \     /h 


+  l£ 


KEEP-ALIVE 
RESJSTOR- 
3£E    TEXT 


COLLECTOR 

OF   TRi2 


Fig,  2  My  mobile.  The  diodes  used  were  surplus  IN4001s^  but 
any  general-purpose  silicon  should  work  DJ  Is  optional;  I  ran 
it  to  pin  4  of  the  mike  socket.  D2  and  D3  allow  either  to  tarn 
on  the  meter  light  D4  kills  the  PTT  relay  transient. 


TO   COS 

CmCUJTRV 


Fig,  3.  The  Midland  13-509  squelch  circuit.  The  workings  are 
in  the  text. 
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Fig,  4,  The  first  implementation  in  a  repeater.  The  reed  re  fay 
Was  used  to  get  complete  isolation  from  RX  to  logic  The  only 
limitation  on  relay  size  is  Q2's  max,  collector  current. 


comes  Irij  the  noise  to  D4  and 
D5  goes  away,  and  the  volt- 
age across  C89  drops,  cutting 
off  TR1 3  and  enabling  TR14 
to  conduct  and  pass  audio. 

I  can  find  no  useful  pur- 
pose fn  C91,  except  to 
lengthen  the  squelch  tail.  1 
pulled  it  out  of  my  mobile 
and  was  very  pleased  with  the 
results-  In  fact,  our  repeater 
no  longer  has  C9\  in  its  re- 
ceiver. Try  itj  you  can  always 
put  it  back  if  you  don't  like 
It 

We  now  see  that  Midland 
already  has  TR13  functioning 


as  a  switchj  with  its  collector 
grounded  when  squelched 
and  at  about  2  volts  when 
unsquefched.  We  can  simply 
pick  off  the  collector  vottage 
wfth  a  high  impedance  ampli- 
fier and  switch  a  light  bulb, 
fire  a  cannon,  close  a  reed 
relay^  key  a  transmitter,  or 
whatever  our  hearts  desire. 

All  f 'f  the  circuits  shown 
in  the  figures  are  the  same, 
except  for  external  differ- 
ences. The  basic  circuit  is  a 
Dartington  pair,  a  characteris- 
tic of  which  is  that  the  cir* 
cult's  total  gain  Is  the  product 
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Fig.  5.  The  current  repeater  configuration. 


of  the  individual  transistors. 
As  an  exampiej  the  circuit  in 
my  mobile  uses  2N  2222s 
which  are  rated  at  50,  which 
puts  the  total  gain  at  a  theo- 
retical 2500.  Almost  anything 
will  work,  as  long  as  the 
leakage  current  is  fairly  low.  I 
wouldn't  mix  silicon  and  ger- 
manium, however.  2N708s^ 
2N3866S,  2N3638S, 
2N2219S,  2N21025,  and 
2N17115  have  all  been  tried, 
plus  some  2-for-a-nickel 
T0-5s  at  the  local  surplus 
store.  There  is  no  restriction 
that  the  two  transistors  have 
to  be  identical,  either.  The 
only  adjustment  that  might 
be  required  Is  to  vary  the 
value  of  the  series  base  resis- 
tor.   For   extra   current   han- 


dling capability,  the  output 
transistor  could  be  a  power 
unit  like  a  2N3055  or  some- 
thing similar. 

Installation  is  not  critical, 
as  there  are  no  rf  or  critical 
capacitances  floating  around. 
Just  make  sure  ihat  you  don't 
defeat  the  hinge  action  of  the 
circuit  board. 

Well,  there  you  have  it  —  a 
simple^  cheap,  and  quick  pro- 
ject which  even  my  father 
WB6S0X  can  understand  — 
and  he  claims  to  have  gotten 
lost  when  they  put  the  fourth 
element  in  the  vacuum  tube! 

If,  after  all  this,  anyone 
has  questions,  I  will  be  happy 
to  answer  them,  but  be 
warned  -  no  SASE  =  no 
answer.  ■ 
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TWO  KINDS  OF 

POWER  AT 
BUDGET  PRICES 


An  add-on  yn*!,  no  ifiternal  coi^ 
nectrons  Of  adjusBnents  requrred  lo 
associaleU  equ  i  pm  e  n  t  Standard 
AmfMm  Models  operate  FM  Linear 
Models  operate  all  modes:  SSB, 
FM,  AM.  RTTY.  CW.  etc.  "Micro- 
stnp"  design  provides  Nigh  stab^l^ty 
and  optflnum  perforrnance  over 
widti  tiiJXtWKtih  Factory  adjusted, 
no  tuning  rec|uired.  Mobile  mounmig 
bracket  included  RF  sensing  TfH 
swndi^ng,  adjustable  dropout  deiay 
Bemoie  keying  capatoJ^tty  Thefmsiiy 
coupled  biasing  Reverse  Voiiage 
pfMcied  and  hssm  Conservabv^y 
rated  with  owersijeo  heal  sink  Red 
LED  indicators  fof  monitoiing  DC 
and  RF  vSWH  pfotected  —  Nmety 
day  ffidteriai  otkI  workmanship 
warra/ity. 


Tough,  low-priced  2  meter 
VHF  amplifiers 


HO. 

INPLTT 
POWER 
(watts) 

MIN                NOM 
OUTPUT       CURRENT 
(at  max  input)    13J  VDC 

pflice 

2M  10X4€ 
2U  15X50 
2M  15X50U 
aM  15X30 
2hA  1SX80L* 

f 

4-10 
5-15 
2-15 
5-15 
2^15 

40                    5 

50                     6 
50                     6 

80                   11 

80                   11 

$  77  95 
S  8995 
S  99  95 

$129  95 
SI  39.95 

'Linear:  AM. 
transmi  tiers 

CW,  FM,  SSB,  HI  1 Y.  Linear  models  woi1<  well  with  low  power 
Of  2-3  watts  to  yield  20-30  w  output  size.  4^/a  x  5Vi  n  2Vb             i 

lechnicai  specidcatioris  artd  data  €ul:»ject  to  change  without  noltce 

1                               

Rugged,  low-priced  DC 
wer  supplies 


•  Ideal  for  VHF  amplifiers 

•  105-125  VAC,  50/60  Hz 

•  Fold  back  current  limiting 

•  13.8  VDC  ±  .05V 

•  UL  Msted  &  computer  grade 
components 

•  One  year  warranty 

•  5  mV  peak-peak  maj<  ripple 

•  Crowbar  over  voltage  protection 


RS-SOA  50  atnp. 
available  soon 


Factory  warranty 
on  all  items 
10  day  money  back 
guarantee 


RS  t2A  S69,95 
9  ADC  Continuous 
12  ADC  Intermittant 
Recom friended  for  up  to 
80  W  amp's. 

RS-20A  S89  95 
16  ADC  Continuous 
20  ADC  Intermittant 
Recommended  for  up  to 
120  W  amp^s. 


RS^7A  S49.95 
5  ADC  Conlmuous 
7  ADC  Intermittant 
Recommended  tor  up  to 
50  W  amp's  or  30  watt 
transmf  tiers. 


RS-35A    $129.95 
25A  Continuous 
35A  Intermittant 
Recommended  for  up  lo 
250  Watt  Amp's 


TOROID  CORES 


DrtJar  thru  your  dealer  of  writ©  direct 


I 


\/    All   the   popular  sizes  and  mtxes, 

V  Fast  Service.  Same  day  shipment 
via  first  class  mail  or  air. 

V  No  minimum  order. 

IRON  POWDER  TORDIDS: 


CORE 
SIZE 

MX  2 
53Et 

u-  10   , 

M*xa 

10  90 
MHz 

MIX  12 

eo-zcm 
ytHt 

U:=4 

SigE 

PRICE 
USA 

T  300 

120       ! 

2.00 

3.2S 

T  lOfi 

135 

i.oe 

1.50 

T^BO 

W 

45 

jao 

SO 

T6S 

57 

47 

21 

d 

f.S 

T50 

51 

40 

IB 

50 

S5 

T  25 

34 

27 

12 

•   ,25 

.40 

RFFERRITETOROIDS: 


CORE 
SIZE 

MIKQI 
u=135 
1  70 

MIX02 

11  =  40 

10T5O 

tAHx 

SIZE 
OD 
tinj 

PRICE 

F240 

1300 

400 

2.40 

6.00 

F  12& 

9D0 

300 

1.2S 

3.00 

F^7 

eoo 

ISO 

.27 

2.05 

F-50 

500 

190 

.50 

VZB 

F-37 
FZ3 

400 

}40 

.3? 

1.2a 

190 

50 

.23 

1.1P 

Chart  shows  uH  per  100  turns* 

FERRITE  BEADS: 


$2.00  DOZEN 

WIDE  BAND  CHOKES 


QB4EACH 


TO  ORDER:  Specify  both  cofe  siie 
and  mix  for  toroids.  Packing  and 
shipping  50  cents  per  order  USA  and 
Canada.  Cahfomians  add  6^  sales 
tax. 

Fast     service.     Free     brochure     and 

winding  chart  on  request. 


i"i 


ENGINEERING 

1320  Grand  Avenue 
California  92069 


PALOMAR 


San  Marcos 
(714)7440728 


BOX  455.  ESCONDIDO,  CA  92025 
Phone:  (714)  747-3343 


164 


Tufts  R^dio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617}  395-8280 


slinky 

SLINKY!  S43.96  Kit  A  LOT  oj.  antenna 
n  a  LfTTLE  space  Ne^  Si  inky®  ciipole* 
viih  helical  Idactins  r^dlatai  a  goocf 
ignal  at  1/1 D  waveler^gth  longr 


mm^ 


*^frmi  Sa    l^iS.2^ 


if  ■«!  E»#  Mil  Eti 


tk  W^\  Ml 


WBI  u*i  t|  Chl 


5  a:  o 


F 14  tens 

FniDtSDi« 
HF30e 


10^  ?M  51V  WCVP 


KiVMtKl  Ke^Utt  um 


•t*  141  fit 


rhts  ©lectrically  smari  00/75,  40 
^  20  m^ter  antenna  operates  at 
anv  length  from  24  to  70  ft.  •  no 
^xtrfl  bfllun  or  transmstch  needed 
^  portable  —  erects  &  stores  in 
ninutei  •  small  enough  to  fit  in 
ittic  or  apt.  •  fulil  legal  power  • 
ow  SWR  over  complete  80/75, 
1^0  &  20  meter  bands  •  much 
o^ver  atmospheric  noise  pick-up 
.~han  a  veftical  &  needs  no  radi^ls 
'  kit  incL  B  pr.  of  speciafty-made 
1"  df#.  by  4''  long  coils,  con- 
fining 335  ft.  of  radiating  con- 
iuctof,  balun,  50  ft.  RG58/U 
;oax,  PL259  connector,  nylon 
ope  fi*  manual. 


■    FT-301  orFT^ltJ     ■ 

PT1D1E  160  IQUI  KCUA  1790' 

FTi01£E  16O-10MXCVI^  ?ft9 

FT1D1EX  1BO-10MKCV(%  «»» 

fLllQDa  Linvv  Arr^illiw  «T* 

FtV7H>  aUTnntrHrMf  ^3 

FV101B  Eifwrrml  V#0  T35 

SFIOta  Sci»k4f  39 

SPIOtFfi  Spu*i«r -Paten  9* 

rA.9  Coeimm  '•»  14 

HFP1d2  RFProc.  Evtv  tD1E£  f» 

XFJQC  OH  Fftfev  «0 

VFSfJM  AUFriiK  441 

DC  t  DC- DC  Canmm*m  (EX)  BO 

nPPlCM  RF  ffoc    L«(a  ItttEE  1« 

FTTOt  SwwfaEsMvMaf  Tfr 

FT?  flO- 10  1VI  XCun  4(Wr  i*mj  *99 

ALt^OLlDSTATf  tRANSCEIVERS 

FT^QIS  leO  lOn^^Ovv  FEF  SfiB 

FtaoiSDif  1^-]0M:4(]KV  PEP  TfiO 

F  T  301  1  SO  1  ^  IVI  240W  F£  P  769 

FTSDIDigi  1 60  l-OM  ?40W  F£P  900 

ACCESSORIES 

FFDKaO  53  Low  fiit  Fi.lE«i  H* 

FC301  Ant.  TunBf  Ift* 

EltB  E»!t.  H4liV  &«)»  17 

LL301  PkunA  t'ATch  40 

FLIIO  Wide  Bind  SSe/CW  Afnp.  1«i< 

FV301  VFd  I3S 

FP301  ACF/S  FT30I/301S  Iftt 

i;rw  loifiiiitai  331! 

YOSOi  WonitiM  &oj3«  »:3 

SFI^  ^HPAtef  FT»|.-?Jin  35 

Xf90«  AACFiliitt  <0 

KFKK:  FHFUiH  «d 

XF43A  iSSa  ii  Fto^.  P«^«  «5 


BFPlDI 
FLIOT 

FT2aifl 

F  Te3oa 

FBI  424 


MMB-2 

IrOiOO^ 
VFtSO 
VC60I 
V£221 

VCSQOJ 
VCSdOS 

rcsoOE 


9it  (awfcuiwf 
FM  o*t«n«r 

FM  Frfi«t 

#IF   FrcK    'FLJQia 
5>5  tea  inM  kmTTR 
VHf  FMftSSB  XCVR 
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OM  AMj^CW/gSB 

F  729-1    5rirvi<:ii  Mjh-ujI 

MOBILE  MOUI^T  BTlACKETS 
FTIOl 
FT  ?A 
C2DB,  32t,  301 

lAOKUTOn  TEST  EOUIPMENT 
Monitoi  Scop* 
Pi^ivm^ilo«d  W*t1  Uritf 
Di|.  Ftvaoout  iaiT«01 
^•ll    ftrjia^ut  721  '2^lA 

Ffl£Q4J  t  NC  r  COUMT  EtiS 

^Cia  M>4f  lOPFM 
son  MHZ  I   FPU 
SOO  MMZ  tJ.O?  FPU 

■HCIWHONES  -  WtSCELLA«iCOUS 
Ld- Z  •'(w^jpria  lie 
H»  Z  ««»•  M»k* 
L0  Z  B<w  lAli* 
Ni  Z  Wii4<a  iai  E  1^/401  a 
Lo-  Z  Hand  ^^a 
Si»a4arrPtttch  1401 » 


¥MS5 
VDS<U 

TDB4tL 

YDflHiS 

¥MB« 

SP40tPe 

XF3fC 

FAG-?  RacflNva' 

1  14  9 

1 0  lo  ais 

20  t<9  40 
SO  iifhI  lip 
OTB-24  World  aock 

1  ta9 
10  10  29 
26  la  40 
SO  amd  u» 
FT-«0»DM( 
FTflOIC 
FT90IOE 
FT90ISO 

AiVv  Oy  F« 

Man^W  Vnit 

DC  DC 
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» 

40 

S 

4i49 

25 

23 
23 

ja 

•24« 

1  !' 

79 
1« 
1« 
*9 

S31B 
313 
31B 
3T& 

^0 
HO 
HH 
DO 

t149 
IIAV 

tits 

«Q 

40 

135 
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PANAVISE 

It's  Hke  no  other  tool  you've  ever 
used.  ItB  head  rotates  a  full  360 
degrees  —  and  tHts  ISO  degrees 
from  vertical  to  horizontal.  Imag- 
ine how  that  kind  of  versatilfty 
simplifies  work  procedures.  Just 
one  convenient  kr>ob  locks  work 
In  any  desired  poSiition, 


PANAVlSE  offers  a  variety  of 
interchangeable  work  hQldrngj 
heads^  bases  and  accessories  for ' 
every  Imaginable  function,,  But, 
ju$t  because  it's  smatS,  doesn't 
mean  you  can't  use  PANAVlSE 
for  some  pretty  rugged  wo"' k.  Ifs 
a  vise  every  craftsman  deservias* 

MODEL  300 
Original  Base 

Designed  for  all  normal  pefm&- 
nent  installations.  Three  lugs 
spaced  120  degrees  apart  provide 
maximum  mounting  stability. 
Overall  helfiht:  3-13/16"  f97 
mmK  Base  dTameter;  W*  ^27 
mm|. 

MODEL  303 
Original  Vise  Head 
Wide  2ya**    (63  mm  J  jaws  open   to 
214"    (57  mm).    Head    is   pressure 
diecast  aluminum  alloy,  wEth  steel 
and     brass     inserts.     Hammer  tone 
gray/green      finish.       Replaceable 
nylon  jaws. 
Price:  $21.95 
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Master  Charge 

American  Express 

Visa 


*rices  FOB  Medford  MA, 
k/!A  residents  add  5%  safes 
ax. 

Vlinimum  $3.00  for 
shipping  &  handling 
DH  ALL  ORDERS. 
Drders  Si  200.00  & 
3ver  deduct  5%- 


Name, 


Address. 

City 


Order: 


Call 


State 


Zip 


^  Check  enclosed  a  Visa  i^j  Master  Charge  d  American  Express 


Credit  card  ^-. 
Signature. 


Card  expiration  date 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
(617)  395-8280 

FREE  Gift  With 
Everij  Order! 
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MoiM  MB  II  $281 
{with  B«(un}  S315 


NI8  U  ptovtdet: 

*  Constant  SWR  monitoring,*  Precision  tuning  oMinaS  amp,*  Harmonic  suppression. 

*  Receiver  Input  impedance-matcNng*  Maximum  power  transfer  ro  antenna.  *Con- 
tinyoui  frequency  coverage  1.6  Ic  30  MHz.  *  Precision  tuning  ot  any  wire  \% 
wavelength  or  longer,  v^rith  SWfl  of  1:1. 

MB  N  features: 
^Finest  quality,  made-in- USA  components  *Lafge.  precision,  easy-to^ead  dials  with 
360   readout  *  Optional  300Q  watt  Balun  ior  twin  lead  antennas. 


TRIPLE 


'  Drap^rasistarit,  hand-«ize  V-O-M 
with  high- impact  thermoplastic 
ca^e. 

20,000  Ohms  per  volt  DC  and 
5,000  Ohms  per  voH  AC;  diode 
overload  protection  wJtfri  fused 
Rxl  Ohms  range. 

^  Single  range  switch;  diret^t 
resding  AC  Amp  rang«  to  f^tciln 
tate     t  lamp-on     AC     Ammeter 


RANGES 
DC     VOLTS:     0^3^12-60-300.     1, 


200  (20,000  Ohms  per  Volt). 
AC  VOLTS:  0-3-12^0-300-1,  20C 
(5,000  Ohrrk*  per  Votth 
OHMS:     0-20lc-200k.2m    S2  -20^ 

S2  (200  Ohm  center  scale  on  low 

range), 

DC    MICROAMPERES;    0600   a 

250  mV. 

OC  MJLLr AMPERES:  a&^O-GOC 

at  2S0  mV 

ACCURACY^   ±3%  DC:  ±4%  AC 

(full  scale). 

SCALE  LENGTH:  2-1/8'% 

METER;      Self- shielded;     diodi 

overload  protected;  spring  backac 

leweh, 

CASE:    Molded,    black,    high   irrv 

pact      thermoplastic     with      slidi 

latch  cover  for  acc^s  to  batterie! 

and    fuse,    2-3/4"' w  jt   1^5/1B"d  j 

4-1/4^'h. 

BATTERIES:     NEDA     15V    22C 

(IK      1>4V     91  OF      (1):     Complew 

with     42"     leack,    alligator    dips 

batteries  and   instruction  manual 

Shpg.  Wi_  2  lbs. 

MODEL  310  Cat.  No.  30l8S53.0f 


AUTOPATCH  -  Ready  to  go  I 


-"-X 


JmVHMS 


J  fNk  I  4. V-  rm  m  i; 


I 


MODEL  102 

P'ow«r  &wpply. 

4  AiTid  Max.  Solid  Si:ai*. 

f uiictiHii  irlvniy  m  oarnvt- 
mg  11!)  vQlls  AC  m  IS.nlti 

ntiiQ, cirl-baAcif*i4Qi,iaiHitiafHfi^w  »r  r^t^  m  iiwm 
noffitt 

Qm4pU  W^ii  Ul  \t*9  Lo*tf I  IfVniJM 

tJ-FaaijaHll  lJ1#Hiin 

e4v  UdOuF 

IFidl  UHO]  ■  V 1 

C»gV*>l1HlJlMII| 

r  ^1  a  #»' (1V|  ■  Skii~  ^ 


ADVANCED  ELECTRONIC 
APPLICATIONS,  INC 

The  AUTO  DIALER  that  really  works! 

•  you  get  18  numbers  from  a  ^-2  punch 

•  for  making  Quick  and  Safe  Auto-Patch  Calls 

•  with  Key-Pad  Programmable  Memory 

r  Check  These  Features; 

•  Autonnatically  diais  with  1  or  2  buttons 

•  Exclusive  MOS  Microprocessor 

•  Automatic  Push-to-taik 

•  Programmable  tone  duration 

•  Prografnn>aWe  time  between  tones 

•  Hi0h  quality  tact  Me  Key- Pad 

•  &uHl  in  sp^Ker 

•  Program  RAM  memory  with  Key-F^d 
(10  numtjers  in  less  than  a  minute) 

•  Optional  ROM  acfds  8  permanent  numbers 

•  Crystal  controlled 

•  Mates    with    virtually    all    amateur    FM 
transceivers 

Model  A[>1     $129,95 


A  Complete  Autopatch  facility  tfiat  requires  only  a  repeater 
and  a  telephone  line^  Features  inctude  single-digit  access/ 
disconnect,  direct  dialing  from  mobite  or  hand-held  radios, 
adjustable  amplifiers  for  transmitter  and  telephone  audiOi  aid 
tone-burst  transponder  far  acknowledgement  of  patch  dis- 
connect. 

ttAP^TOO   P.   C.   Card  fl99.SO 

ltAP-20OR   Racli    Mount  $249.50 


QF-1  Active  Filter 

For  CW 1  SSB 

»55 


AUTEK  pjonwred   me  ACTIVE  AtlOfO 
FILTER  way  back  in  19^1.  Today^  their 


fantasirc  performafvce  fs  widely  acciaini 
ed.  But^  today,  we're  still  way  atiead  wllf 
the  nwSit  advaiKsd  —  our  QF-1^  Thou 
sands  are  already  in  use  improvlfit 
Va^u,  K^TVtfOOd^  Drake <  Swan.  Atlas 
Temtio,^  Coiiiris^  etc.  Hooks  up  in  mInuJei 
ta  ANY  rig,  Rl^/gs  into  fi*YO«rie  jack.  PrivK 
a  speaker  with  i  watt,  or  phcAes. 
Its  secrei  Is  an  exclusive  "infinitely-varl 
auie"  cascaded  design.  Y«j  can  vary  fre 
quency  over  the  ENTIRE  audio  r^n^e  - 
250  to  25W  Hi  —  in  all  positions.  Var^ 
select!  vUy  40:1  or  more.  Instantly  j;erolr 
on  Signals  or  opllmize  resporisiil  PEAN 
CW  or  voke  wfth  H  Wi  bandwidth 
variable  to  3^)00  Hz.  Imagine  what  the 
P4ARROWEST  CW  FILTER  MADE  wIH 
do  to  QRM I  R elect  whistles,  carriers,  etc 
with  the  most  flestible  NOTCH  yoi/'v^ 
heard.  Wide  or  narrow.  Depth  to  70  da 
cope  with  SSB  hiss  and  splatter  in  LOW 
PASS.  Sleep  skirts  in  all  posjhons  add  tc 
VOUrrrgsskirH 


EXPERIENCE  the  Uftimate 
in  Scanners 


ThelbuchJ' 


by"  15?^ 


enc* 


*  Dvir  1 5  OOD  tr>qu»ncjes  at  your  fingartJpt 

*  ScanstBfl  Chinnolsln  1  3Secor)di  A,**** 

*  Sfioclil  Weather  Alirt'^   iittF  Priortly  Stiit  lealursi     $28S  ,00 
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2  METER  FM 

PORTASLE  TRANSCEIVER 

Model  TR^33C 


LINEAR  AMPLIFIER 
Model  L-4B 


T 


Amateur  Net  $229.95 
•SCPC*  Fre^^uency  Control 
*12     CHannets     with     Selectable 
Xmtr  Offsets. 

•  am  FET  Front-erid  and  Crystal 
Filter  for  Superb  Receiver  Inter- 
mod  Selection. 

•  Expanded  Antenna  Oioice. 
^  Low  Receiver  Battery  Drain. 
*Tradklonal    R.  L.    Drake  Service 

Backup, 
iSin§Ja  Crystal  Per  Channel. 


L-4B  Linear  Amplifier  .  .  $995  00 

•  2000  Watts  PEP-SSB  •  Ciass  B 
Gfoynd&d-Grrd  —  two  3-500Z 
Tubes  •  Broad  Band  Tuned -Input 

•  RF  Negative  Feedback  •Trans- 
mitting AGC  •  Directional  Watt- 
meter •  Two  Tautband  Suspen 
si  on  Meters  •  L-4B  13-15/16"  W, 
7-7/8"  H,  14-5/T6"  D.  Wt.:  32 
lbs.  •  Power  Suppfy  6-3/4"  W, 
7-7/8*'  H,  11"  D,  Wt.:  43  lbs. 
POWER  SUPPLIES 

AC  4  Power  Supply  .  .  .  .  $t  20,00 
DC  4  Power  Supply 135.00 


Fouch-n^go  with 
DRAKE  1525EM 

3 ash-Button  Encodmg  Mike 
Drake   152SEIVI^  microphone  with 
Eone    encoder   and    connector   for 
TR  33C,  TR-22,  TFt'22C,  M  L-2  - 
549.95 

•  ft^icrophone  and  auio-patch  en 
coder  in  single  convenient  pack- 
age witb  coil  cord  and  connec- 


tor.   Fully   wfred   and   ready  for 
use, 

'  High    accuracy     IC    tone    gener- 
ator, no  frequency  adjustments. 

^High    reriabriity    Digitran®  key- 
board. 

*  Power  for  tone  encoder  ob 
tairted  from  transceiver  through 
microphone  cable*  No  battery 
required.  Low  current  drain. 

'Low  output  inpedance  allows 
use  with  almost  all  transceivers. 
Four  pin  nriicrophone  pliig:  di- 
rectly connects  to  Drake 
TR-33C  without  any  modifica- 
tion in  transceiver.  Compatible 
with  all  previous  Drake  and 
other  2  meter  units  with  nr^inor 
modifications. 
Tone  level  adjustable. 
Hang-up  hook  supplied. 


Drake  T-4XC 

Sol  Ed  State  Linear  permeabilitY- 
tuned  VFO  with  1  kHz  dial 
divisions.  Gear  driven  dual  cir- 
cular dials.  High  medTfsnical, 
electrical  ertd  temperature  sta- 
bility. Covers  harrr  bands  witfi 
crystals  furnished.  Covers  all  of 
80,  40,  20  and  15  meters,  and 
28.5-29.0  MHz  of  10  niters. 

Covers  160  meters  with  acces- 
sory crystal.  Four  500  kHz  ranges 
in  addition  to  the  ham  bands  plus 
one  fixed-frequency  range  can  be 
swItcb'Seiected  from  the  front 
paneL  Price;  $699,00 


Drake  R'4C 

SoNd  State  Linear  permeabiliTy- 
tuned  VFO  with  1  kHz  dial  divi- 
sions. Gear  driven  dual  circular 
dials.  High,  mechanical,  electrical 
and  temperature  stability.  Covers 
ham  bands  with  crystals  fur- 
nished. Covers  all  of  SO,  40.  20 
and  15  meters,  and  28.5-29.0 
MHz  of   10  met^^S. 

Covers  160  meters  with  acces 
sory  crystal.  In  addition  to  the 
ham  bands,  tunes  any  fifteen  500 
kHz  ranges  between  1.5  and  30 
MHz,  5.0  to  6.0  MH/  not  recom- 
mended. Con  be  used  for  MARS, 
WWV,  CB,  Marine  and  Shortwave 
broadcasts.  Price:  $699.00 


Drake  SPR-4     Drake  DSR-2 


^- 


DRAKE  TVl  FILTERS 
High  Pass  Filters  for  TV  sets 
provide  more  than  40  dB  attenua- 
tion at  52  MHz  and  lower.  Protect 
tfie  TV  set  from  amateur  trans- 
mitters 6-160  meters. 


Drake  TV-300-HP 
Model  No.  1603. 
twin  lead  $10.60 


For    300   ohm 


Dreke  TV-3300-LP  Model  1608 
1000  watts  mati.  below  30  MHz. 
Attenuation  better  than  80  dB 
above  41  MHz.  Helps  TV  i-f  inter* 
ference,  as  well  es  TV  front-e^d 
problems-  $26,60 
Drake  TV-75- HP 

Model  No,  1610.  For  ?S  ohm  TV 
coaxial  cable;  TV  typ©  connectors 
instsMed  $13.25 


LOW  PASS  FILTERS  FOR 
TRANSM^TTeRS  have  four  pi 
sections  for  sharp  cut  off  below 
channel  2^  and  to  attenuate  trans- 
mitter harmonics  falling  in  any 
TV  channel  and  fm  band^  52 
ohm.  SO- 239  connectors  built  in. 
DRAKE  TV-5200'LP  Model  No, 
1609.  200  watts  to  52  MHz.  Ideal 
for     six     meters.     For     operation 


below  six  meters,  use  TV-330O-LP 

or  TV-42*LP.  S2S.60 

DRAKE  TV-42-LP  Model  No. 
1605  is  e  four  section  filter  de- 
signed with  43.2  MHz  cut-off  and 
extremely  high  attenuation  in  all 
TV  channels  for  transmitters 
operating  at  30  MHz  and  lower. 
Rated  100  watts  input.  $14.60 


C&mmuri^c«tlDnE  R«<;ekvers  and  Accessories 


f^ajor  Accessorilas  &  Misceilariioys 


1242 

t2l1 
1217 
701 1 

701  r 
701  a 

13Z1 

fm 

122S 
600e 
1223 
7001 
7002 
7003 
7O04 
7005 
7O06 

7007 
TQOe 


R4C 

4MB 

FL-500 

FL'1500 

FL-4Q00 

FL^EOOO 

SPR^ 

S^NB 

DC-PC 

Dial 

SCC-4 

Hi  I 

KI1 

Kh 

KH 

Ktt 

K» 

Kii 

ICIi 


AcCftSSAy  LF 
Ace«»«ory  t.F. 
Accessory  t.F, 
Accessofv  >.F, 


VtF  HF  OlgJtal  SytilfiDSI^^d  CijmmuriJcAtJcjnS  S320D.OO 

Ubofalory  Rec«ivef  SSB.  AM,  CW,  RTTy.  ISS 

A/nateur  HF  FIseefwar,  100-10  metere  699.00 

NdIm  Blartker  tot  R4C  74,00 

Accessory  t.F.  fMw  52.00 

F^U^  52.00 

Filter  52m 

Flltsf  mjQQ 

Filler  §2jOO 

SoH6  Slate  PrDgrainmabia  Receiver  i9d.O0 

Noise  Slanker  w  5PB-4  90.00 

1 2VDC  power  eord  (f  n  s  cigaret  te  lighter}  S.OO 

Plain  cryslal  seieclcr  t^ial  for  SPR^  3.00 

100  klHi  Calibrator  22.00 

Aeronauticat  Oversess— 7  crystals  ^6.40 

Amateur  Band— 6  crystals  31.20 

CM  ken  Band— 1  crystal  &  freq.  chart  5.25 

Manns  Band— 11  cryalala  S7.20 

MARS— 5  cfyslais  2600 

Te  I  ety p  e  Commerc j  al  UP  I ,'  A  P/St  ock  20-80 
Markel/Wealher,  «tc  4  tryslais 

Time  &  Frequency  Standard— WW V  5  crysials  2600 

Tfof^icai  Broadcasl — 3  c  rystals  1 5..60 


1520 
1523 
1524 
1519 

isoa 

1509 
1510 
litt 

1513 
1515 
t525 
7079 

3501 


i5ia 

Crystals' 


FS-4 
tnterface  Kit 
Spill  Preq. 
L4& 

I4N4C 

VtHTBOO 

Br  1000 
MS^ 

W-4 

WV-4 

1S25EM 

7079 

nP-50Q 


RCS.4 


Frequency  Snyttiesizei 
for  SPR-4/FS^ 
Atlsptof  FS44^Une 

Lineai  Ampttri«r  with  Pomm  Supply  &  Tubes 
Ar^tsnnA  Matdiing  NatworK  iw^fO  meters. 
2S0  waits. 

Anienrte  M^ld^ing  ftletworlt  2000  watts 
4:1  &«jun  Desjgned  for  use  wilh  MN4C 
Matc^inQ  Speaker  for  FI4a.  R4C.  SPFM^  SW4A, 
TR4  and  TR6 

HF  RF  Waltmeter  18  lo  54  mHi  200^2000  watts 
VHF  RF  W^nmQieF  20  1o  200  mMi  lOO^tOOO  walls 
Encc<Ief  microphone  w/plug  for  TR330UV-3 
Vinyt  Case  lor  TR33C 

Protects  rflcaivers  Qperating  In  ran^e  tO  kHz 
to  30  mHz  from  RF  voJIages  ol  up  to  500  V  RMS 
from  50  ohm  anienna 
Rflmote  Control  Antenna  SwUch 


30000 

10.00 

1000 

995.00 

165.00 

250.00 
24.95 
33  00 

7B.0Q 
Sg.QO 
49.95 
9.95 
90^00 


120.00 


Transmiiters 

1411  T4^C 

Tra^scieivers  and  Accessories 


Amateur  HF  Transmjtter  16€H0  m^teH'S 


599-00 


Crysiars  tor  2C/R48^R4C^SW4A/T4Xarr4XC/ 

SPfti/MLaTR4G/TR4GW 

Cryslali  for  Jllxed  frequency  op«falM»i  af 

lunaole  unjla/2}fT 

Cryslats  for  Tfl22 

Crv»t«l«  tPf  TR72rm33C 


5.25 

7.B5 

7.85 
GJ30 


1333 
1312 

131T 


Tn33C  2'meter  FM  tran&csi^vef ,  12  channel  portable  ^ 

MMK-33  Mo«)ti«i'Oash;Desk  Mount  for  rR33C  i^iJa& 

TR4CW  00^10  meter  Ainai«iur  Radti^  SSB/CW  Tranaoelver,        TSSJSO 

HIT  AND  CW  Filter  ^nclu^^. 

34PNB  Pfua  in  Noise  Slanher  for  TFM  and  TR4C  aDove  100.00 

Serial  No.  31320  and  TR4Cw.  For  factp^ 
m^taElalion  add  $10.00 

Mcit>ile  MounTlr^g  KU  for  TR4  and  TR6  TO. 95 

Remote  VFO  iQf  TR4C  and  TR4Cw  1 70-00 
Remote  Trunk  Kh  lof  UV  3  System  69,95 

144  595.00 

144  220  695.Q0 

1 44-440  595.00 

144  220  440  795.00 

144-^30.  Eumpean  mocfel  6S6.00 

In  si  allied  moduJe^^  for  bands  9s  listed. 


Receiver* 
820t 

9202 

B  a  Q  k  s  . 


SSR1 
DC-PC 


SolJd  stale  general  coverage  synth«sjzcd  3dOJ30 

shortwave  receiver  .5  to  300  mHz.  <:ontintJo%i$ 

lunfng. 

SSR- 1  DCPC  power  cord  5.00 


1313  MMK3 

131 B  RV4C 

13^0  UMK3 

1340  IJV'3 

1343"  UV-3 

1344-  UV'3 

1346-  UV-3 

1359*  UV3e 

'Prji&ftt  a&ove  hrtcJude  factory 

fHiwsr  Supplies 

I50t  A&4 


1504 
ISOS 


PSp3 
DC4 


1lty220V  power  supply  \at  all  HL.  Drake 

transinittff^  and  Iransc^ivers 

AC  Supply  tiaaf240  V-A-C.^  tor  any  UV3 

rkmMI 

12  VDC  power  stippty  for  all  Drake 

IransmlHefs,  tfajucarvsrs  &  receivers, 


150.00 
160,00 


7040 

High  Paas 

1603 
leiO 

Low  Pass 
1605 

iGoa 

1609 


Tfi4DT4XaR4azCiTR4CW 
All  other  Instruction  ManuaJ» 
DSR-2  Manual 
World  nadio  S^  TV  Handbook 

Filters p 

TV300HP  High  Pass  Filter  tor  300  ohm  twin  lead 

TV75HP  High  Pass  Fitter  tor  75  ohm  TV  cosk.  type  F 

connectors 

FlllefS  tor  Transmitters  -^ — ~— — — > 

TV42LP 

TV3300LP 

TVSaOOLP 


5.00 

350 

20.00 

10.95 


10.60 
13^5 


For  tran^smiltrng  below  30  mHt,  100  watt 
continuoul^SO  ohmsfSO-J^S  connectors 
1000  Wilis  continuous  to  3C  fnHj:  with  shaip 
cutoH  atKJve  30  mHz/50  ohm9JSO-23t  0Of(n«Cld^ 
100  watts  contimious  on  i  mattf  amatntrb^id 


14.30 
2S.eO 
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MODEL 


T&tHA 

0)  - 

^     K        O 

TOSHA 

Oi 

Tft2A 

■l 

MS40H 

■^^^^             ■ 

a 

za 

IIWOV 

7eW»i 

OS 

401 OV 

76-AK 

EC" 

4B 

1-  S 

74S 

u 

UJ 


m 


M34 


M34t 
ii34E 

U34/4a 


DESCRIPTION  AMATEUR  PRICE 

SEAMS 
4  £|<ert'»«fit  20/1€-/iO.  Alt  fput  vtor^Mitt 
iLtfiEfi^n.  an  bandfe  and  ar«  lull  >ltad 

ViRTICALS 
lO-4dCiiQ4d4n  SwdnTfap 
75  TTi«l«r  *dd^<^n  kit  for  1 040V 
10-40  SMm-lln*  tr«p 
75  mcwr  »dd-on  k  it  f  or  401 OV 

MOBILE 
75/40/20/15/10,  10Q0W  PEPGald  Plrttad 
tDhtanti,  MiinNui  ^jand  switching 
75/40/20,  BOOW  PEP,  no  manMal  t^fitoh^rtg   SIQ^.SG 
rec^Ll^rErl.  ^ully  automatic  afftr  inlllial 
tuna -up  03  d  411,1  r»f]  fraqucncV" 
20/ 15/10  41  Im  tm«  tr^  t»nd«r  SQ€m  PEP, 
Co^l  for  40  Of  BO  or  1€0  wlifi  too  Mciltif^ 
mav  te  HtdfKl  TO  make  unit  t^uj^  bpnd*r, 
Td^  w:ti04l  tut»ad  ^fritl*^  40^30  or  1i&i> 
cdDv.  Not  r«q,uiriH]  ior  b^fic  M34. 
B«f!«  Hktandv  r«xl  fgr  UMt  wt>fln  mouniing 
Ml*  on  tmitiiiw. 

160  m*bp-  coll  IM34T  r^qutrvdl  £    T&.d& 

SO  n%rt*4  cobl  lU^T  rwiufrtdi  $   IS.SD 

40nMlVca'HM34Tr^uh-wll  $    t4:g6 


Si  29  95 
S193^S 

S12J!J5 

S  3S.EJ& 
S  74.95 
$   39,9& 


S  &Z7G 


£     5v35 


S      G.4B 


THE  SWAN  METER  SHOWCASE 


*M34/11  3?  MM  J'  coif  Bvaaabi*  only  upon  VMcial  rvquan. 
tSfUvmrv  tin.  ¥tmk%.  f  16^95.  May  tf*  uillUftd  In  lieu  pi  lO 
rTHifer  coil  on  baiJc  M34. 


NEW  TRANSCEIVERS 


rUta.  Tlfw*  itn*  nftH 

ECohiai 


&4f  on  tlw  Do^irt  pocfeet 

SHL  Ut^fFfV  niE  $4rt  fM-t^ 


T5»iijittia«ivl 
^inMittni^tli 


ti 


Win  ft  to  a  t  BiwrgSQofTHK 
wa  prvonanfc  boHtf 

soH  litfiiv  It  1  fooc 'taKxoin 


sio: 


yfm  of  up  4  iQPOHiatt  dgrvi  on  fT«kjHieje& 

tDonn-upoflv 


■  ■    toA-**'^  4  ■-•"»••  MHaA-tl- 


7S0  CW  -  S679.95 

ions  ¥Dur*nMfrRreHiiisJau:w 
'  ^swiCbPt~P  input  on  $» 
4DQ  HimK  mpucon  ov 

^  C»  IrtilO  ifcy  MliHiClJfll*  BO  Of  100  Hy 
'  CWMMortf  inonitx>rwrCri3^t/vt«tilv 

pitetl  ttric  wSMufrt*  <:flfitra 
■  10  thrvtigh  1 D  rnrtBTE.  U» .  LSB .  tMr 

-  swtiKtMMl&DriCioiCHicmfwi 

tMbtttar 
'  ^tofHiarOS.S  Mhf,  ?  7  Hi  barxjwlEJtti 

nviul  flltar  or  opilona^  ^ccfluorv  1  i 

j^\p.  fiitvf  ivaiiitne-wttri  140  nb 

Mitifn^tc  reliTTtDfi 

I  VX-3VOII 

•  oe-neianiiEiui 

IVwTSCW  M  •  CW  nun  s  OrviPn 
amrntmrn  MwrtmorFtticfie  laiono 
iv  otKotsommoj  oFi  add  utsr  iv 


350A  -  $&09.95 


t^$p  «toul»« 
3DG  Miait^  DC  H«Ml  on  CW 

mrapu^vifiMin  UH  usfl  CW 


3500  -  S699,9B 


'  aKWitcn-amaHiMwdiC 
fegutsmifor  iiauiKv 

■  cwskSniQrwmomiDrwmi 

jdfLKiabIs  pltcti  jttj  vifflun^*- 
'  CW^umaHltiPr^iti  jndKXlHj 

en  I  n  ^1^  ^  I  ^ 

<  nkjutinii7yACPflw?rS<J0iJJvapcl 

^uqllqCite  an  ucwclji  rnouiHrtJ 
Accessories 

'  mnx  lirwsiir  impiin«T 


4  Dmn  tJO  ^npmr  diiptnri 
rvKfeButtonoHi 


eoiTi  Dv  IMU  wtd  ttM  HDD  an 
cPfnpiDDtf  w^icn  tne  3Mn«  Mna  of  swan 

KCnvtne'-  tti^t  na$  [luJits  reputattoi^ 
Tor  nllatJilliV  ^^^  F>BifDrTTuni;E>  ItiJt  £ 
HKord  to  Hone  irtciu^lirtgi  iinsir 
4fnc4Mlari  to  Boost  vcyr  pow«r  to  ttio 
l0esl  Hmit 

So  tfw*™  pmtfct  for  novtcei  or 
anvon*  iHi  Mciufii!' voiJ  can  tHJlM3 
GioaHHt<i!  M  nou  naed  tt. 


OUR  NEW  M-34  EXmNDABL£ 
MOBILE  ANTBINAS 


TTh  M  34  moMla  vrtama  givn  vou  ID 

^i  and  ?fl  mann and orvat 
piBTtcMTrianca  in  a  fouafv,  rt>mf#d 
dKign  (diT  onlv  ^^2  7S 

man  wrmnevar  vau  wantitv<HJ  ca>n 
[}  jy  Etna  cuntiortal  lfiO.  M  or  4Q  matar 
toll  and  tap  aactlon  tar  $20.00  to  H'^  DO 
daporiicFJing  an  tn#  band  and  matet  j 
tuEi  ■  caNi:)!!!  r^  tDur  band«r  out  of  it 
One  tn*t  np^er  rw«ts  coti  on*ngBOr 
afdpuitmaoti.  itw  inittaj  binlng. 

wn^Tinnrf  jtnotttracdttTDu 
g«t  fflatum  Ma  100  mcts  P^.  low 
nanong  *9wa  fatfo  It  monanct 


on  w^  sf  dua  fCk' bands  cj^apiionBi 
BanoaiQoi  am  #  noait  I 


n^oQM  fTTtennat  w)Oi  trip  ? 4?  tn  -  Dand 
antennd  Won  70.  40  or  7S  mrLeFi,iMtt| 
your  7flJ  without  nwd  IflrcDil  rtimriBS 

or  otritr  KUostrnenti  irtcr  I  nitiai 
tunirK)  A  Migfi  a  motnifl  iriwdna 

de-sl  u Ji-ed  h^r  mjixl  mij  m  1^fK\tfKy 

c*f»bM!  Of  ^00  vnm  tep  ji  0^^ 

l*adM4S.Tn4^  fwrEtti'jdjiiMio4« 
%•  tuna  antBina  featur^in  4  $win  hi-O 
COM  anil  p9$lithre-itQ0  t^moon 
iwiten  wthClkP-PucrfO  contieist 

iMteCt  10. 1^  m  «  oari  IN*  0Q91IOr4 
Aer  7$  meOrivv]  go  to  wva  kncMiirig 
Pi^  Tft^^BdM  lUiiii  IB  atNW  ffii 

IGA 4^I1S 


@ 


ELECTROWtCS 


Ai  tan.  li^i 

trie  WH-SSO  Ear  aw  I 

m  IDD  Macts  pkii  iHt  en  4 


iTi««ane 
Tan^*ione«jiH)*n^*fn 

flf  » to  <QD  HHI  Ovntfl  »ii  tW3  5C 

iioe  tcaii  rmmi  m  i  1 ' 


opInltfWLiiitnHr 

AMI  Ma  PSA  SMSSmerX  JrifitHKidDSn 
amn  md  nvRram  amoga  «M9i  i  «-AVi 
ton  1  ss  MHi.  DPirt*  m  »o  <hbi 
acoaxvoF-  v\  fW««Wfm«i 
Hiftiiviaixiiiiccurio  wHe^mcipai 


TnenawwW'ZOCU 
(i[>rs<raii  AtainiMinc 
wKtmater  il  qIvp^  vo*j  po^^'Sf  to 
200  warn  on  two  srale?  puts  SW? 
FircHTt  i;i  to  1, 1  for  ^iflfijis  mun 
SD  to  1 50  MHi.  And  ;i5  j  pej« 
FMCtar  ii  raadi  trua  pedt 
anvaloot  cwwar  of  vour  voice 
modyiatiid  ili}nil.  RairvsiiorBa 
fomdrd  or  ranactad  DDwer  on 
UMei  to  ?DC  MAtTI  in 
fii*tti>-i*i«t«  fiMS  Of  I»&*. 


MTv  MSI*  niatiaF  MI  for  VMF I 
aano  new.  aity  Ea-uwail  nwrrt-rneunr  jwi 
ti  trie  par'tKt  iiMTtrvtwi  w«ttm«»r  tor 
2-nwW  mabUt  tompact  and  csfutiilf .  U 
gfws  vou  two  f  tvm.  O-  Hi  witt^  ano  o-  zoo 
wattt  al  isifc  jccuricv  SWR  rrofni  1  1  to  J  1, 
FrequefK-iei  from  50  to  1  SO  Mite.  WMM-aiM 
5¥ffl  Power  warar    .  £4ii.u'i 


23^T^^T„  MtA  250Q    $7M  50 

OarTron  Radio  has  dachad  an  tn* 
ftjtiiFat  t  Imaar  ampullar  i^ouid 
Pittt  into  inai*  new  )^LA  2S0O. 
Any  Hani  ^fto  nvotla  It  can  tali  vov 
th«  HtLAa*^0O  taally  mn  bu^H  lo 
mika  amateui'  v^dlo  mo'i  '  uh^^ 


SWAN  METERS 


THESE  WATTWIETERS  TELL 
YOU  WHArS  GOING  ON. 

Witti  one  of  these  in-line  watt- 
meters you'll  know  lif  you're  get- 
ting It  all  together  all  the  time. 
Need  high  accuracy?  High  power 
handling?  Peak  power  readings? 
For  whatever  purpose  we've  got 
the  wattmeter  for  you. 

•  WM2000  INLINE  WATT- 
METER WITH  MUSCLE.  Scates 
to  2000  watts.  New  flat- response 
directional  couptsr  for  msximum 
accuracy*  S49.95 


•  WM3000      PE  AK-R  EADtNG 

WATTMETER.  Reads  BMb 
power,  then  with  the  flick  of  a 
switch,  true  peak  power  of  your 
single-sideband  signaL  That's  what 
counts  on  SSB.  $66.95 


♦  WM1  500  HIGH- ACCURACY 
IN-LINE  WATTMETER,  10%full 
scale  accurabcy  on  5,  55^  500  and 
1500  watt  scales,  2  to  30  MHz. 
Forward  aod  reflected  power.  Use 
it  for  troubieihootio^,  too. 
S64.95 


*  ALC  circull  lo  pf*i#ani  OvCflpadiing 

*  i€o  thru  It?  maian 

*  1000  watt!  DC  "i^pul  on  CWi  RtnTV  o-f 

SSTv  ContJfiuou*  Duly 

■  VarisDifl  (orccd  J^r  tooUng  system 

■  5«lf-tQn|i3ini?d  tontinLipus  duty  pDwvr  fuppiv 
i   Twn  EIMAC  B&?b  vxlarn^l  anpde  C«riinkC/ 

metaf  t^^odaS  uptraiinq  m  Qroundad  cjrid 

*  Covers  MARS'  T r irq u ^nc I (rt  ^nhoUF  modiflCihonii 

*  SO  dT^m  knput  jnd  oucput  imp&danca 

*  Byilt-hn  RF  wdttinalar 

*  U7Vflif?^VAC  SO-60  hf 


Thirji  ordar  ifiivtortion  dotMn  al  laait  30  db 
Freguahcy  ranga^ 

?MHj  («.0-9.0i  l4MHf  19  1.0  ISOj 

?iMHi  H^■o^22  q;  sbmh/  4;e.o-3(].oj 

40  '^air*  ditva  t&r  1  Kw  DC  input 
Ratk  mounting  kit  awaiidbta  U^"  rAck} 


"J 

■30. < 


«   Siza;    %W  M  l>c  :4"  W  X  Jl4' 


Wt,  4  7  l&S.. 


^^^  ^^  ^^^.^^^^ '^'^^'^^  CrysiBis  < Specify  Band  Onlyl 

\S^t  "TWO  METERS  ^  ^ 

^%    CRYSTALS  IN  STOCK 


Motorola  HT  220  Crystals 
In  Stock! 

Standard  •  Icom  •  Heathkii  •  Ken  •  Clegg  •  Regency  •Wilson  •  VHF 
Eng  •  Drake  •  And  Others!       $4.50  @  Lifetime  Guarantee 


Make/Model 

Xmit  Freq. 

Rec  Freq, 
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PROGRAMMABLE  CMOS  KEYER 

AUTEK  RESEARCH 

OillS  CQ  W»tLi  YOU  an  MX! 

MODEL  MK-1 

•    Inrtvil  r«50«(  or  nprogran 


«    DwfRBd  liH  Nqvw*,  ^  unll  M 
cw  TtD'^  ma  CoAUci  OP 


Ai  ArfmctI 


t  R«fv  -  1M  Niii  iiww  Am  ftlcif  OrJf ■«?  Itytrt 


^Nvvnnn^Mp  mBimjf  tef«n  «««  l>t#  .Bipwt  #Aan£V  to  cvnv  ^0(^  ia  ircKX  ^of  CW  Iften  mv  aov  cn^  £W 
mriy  ^ttamm  f^uN  .^m*^  tfrntf  ifw  mtC- 1,  ouifrfy  imnmrw  A«rm  cnf  ^f SO^  «p  fiHSD  Ad  rww,  anrm 

to  £ami>  JUltf  art  ^f!r*W<ay>>  fcj^fn'i"  #f  ^'  lmh*#  fArgnpH  tampmw* 

AOVANdO  ■'MOi'*  Mi  MO  IT  PLUS  A  GflfAf  AUrOMAHC  JCflrii 

■  Jkal  UpNllHrTlD  ttirtaiTflitlOiiri 

Jliifll  VOU  Wiml  III  ftw  four  mmmci 

■  FFKnril  tnilir^llv  bv  umplv  vndintj  IHi  imtHltp 
«    tti^  0(1!  igEiiidrnQ  a^nlEB-n  as  ^BSirid 

■  Ctuniit  'bv'  urnplv    rEcardiriif  Ovflf  lit!  Did  nvnaqL  No 
hcluFM  p'lNBrimmtd  vPirA  CDft  tCI'ilo  tltiy 

*    Liryt  1UJ4  brr  Lulil  n)4niQry  itpnt  ibo^Jl  10O  char^cibr^. 

£iclq  mmiQi  holdi  ibnut  2E  thmtrtn.  d*pii4lir^  on 

civiKlw  imffEh  Md  ^u^  t^.  ' XQ  CQ  D£  W£0¥0 

MOVOCQ  TEST  «■ 
"   "tai^w  Dt) '  wiu^  onbdie  1  ol  mi  4  iiiihbji  i  \m 

EKln  lii^  0l  ii:afl  50  chmcvi  »|,  "dtH  IS  UA  lA 

lUHE  itt  lai  HLL  It^S  Kn  tS  K«^  1$  KAJH  tS  %&l 

«    PtEPtAI  SlftTCH  I  w*PM  ■■PT  ^9fwm  wUlit.  Vmt 

C^  it  M  iqftrtf,  At  4r^  Aiu*irivi»i  iiptfs  iAb  CQ 

«iiil  p^MM  VQU  SIT  BACK  AMi  llPlUT  I DH  A  CALl' 

"  ASSfO  COittJJ  fEATUnes   imtM  iwr 

IPli  iwtlin.  Of  fr|l   la^^i^  iMAiV  «PiHI  pHif  Hq   Ti 


Pttf  AMD  dufe  iMiKtm  "IflMftft'  rflvF  imnir 
mitt«liB  NIatt  Itff  in  KiM  luM  j  ctot  nwnBiv  of  nqnt  ii 

IAMBIC  OPtFlAriDN    SflUni^nd  ifDt  Bud  dsah  (Uddlfll 

pimducii  HiiLemBlB  daEi  iiid  duriii,  rnihinq  il  tm^i  ia  UfUl 

I  m  rill  I-  HI  qh  a!  t  .f .  K  ,{1 ,  R ,  ffFt .  M  nil  k  Hv^rs  piM  ant  nrnl  y  [lotl, 

Di  (I  nl  Y  d^itiEi  vihtn  piddlui  in  utunix id,  mai(  iitjt  yl>u  MOr ji 

htrdir 

FOIL  CMOS  cunil  rue  Iran    ttn  TTL  la|ic  ti  iKPt  up  di 

din*  Ivivy  cuitftn  0*Pitft>  ofMftnan  ■!  {hHH^  ilS^tJ  inj  # 

IV.  litliini  #  12  V,  lvl»Ul| 

If  IF  CDUpLETiNG  chtiMwnt^  J«mpn?iir 

£p|«n*w  HFl  i}ioicdi«ii    t-M'  Wm 

trm^Of  wtpoi   Hi  ^ici.ri«  Vljin  ti  t^ 
¥,    tS  m.  r^  ilittirt  1^ 

TftlCfi£lfQ    aUCl 


To  pivHH  iMl  •*  mwiilliJ   I'  I  null  mntm  AC  (mm>  h  foil.  »  9  ¥ 

tfkii'Bil    lOih**-  lM4  ihrirt^  1  ^  ^irn  ACl    Tn^  Mil  1  mvv  bv  uvait  vpi^ft  w 
liirauL  LuiTpri^A,  ^1  i  uiHlli-i«vpr  pwHiw  >4r<ii  itiiin  i^i^h 

111  VJt£  *r  114  vac.  bJ^b".  M  Ifei.  Hwai^i  U^kiim  pad 


iiumtm) 


£)■  riBtMitr>i^|     T><1  UK  K  TU*  b*  l«1i  iiH  ■aq4HHriHMJ>    i"  lvi«d  il  Hi^fl.  tf 
■V  p^Mli    *  <ii<il  i'«h  iMiuHJiJ  pKli*«  II  Mir4rti*iiiiiiad  b  IHw  Mi4ni«|a  l' 

MJiH  iiivi^  Itrmiinf    Bitch  iiiil  tiii  Camii  nwinllut  tfi  ^H&ri  wn^  Iril 
wi  libDP  Mtrrtinv.  Miii  'In.  U.S.A, 


KR-400  Azimyth  Rotator 

Medium  duly  rotator,  supports 
400  lbs  (181  KG).  Ideal  for  Long 
Boomers,  HF  Iribanders,  VHF 
arrays.  Motor  disc  brake  same 
as  KR'500,  also  limit  switches. 
Rotation  is  1  min./360** 
Accommodates  masts  1-5- 
2  5"'D  (38'63.5  mm)    Supplied 
wfth  funclionai  direction 
indicatoi   115VAC.  50/60  Hz. 

Shipping  weight  is  approx.  18 
lbs.  (8.16  KG).  $129.95 


The  only 
completely 
free*staiiding» 
telescoping, 
breakover  tower 
you  can  buy. 


KR-500  Elevation  Rotator 

KR-500  provides  180"  boom 
rqtalfon  (or  antennas  used  in 
OSCAR.  EME.  etc.  Heavy  duty, 
can  t>e  used  with  stacked 
arrays,  Rolatiori,  1  mm,  for  160', 
Limit  switches.  Motor  disc  brake 
holds  to  1750  inch-pounds 
(2000  cm-KG).  Accommodates 
booms  1  25-1.625"D  (31  75- 
41.27  mm),  masts  to  1,5-2,5*'D 
(38-63-5  mm).  Weatherproof. 
Attractive  dfrectiofn  indicator. 

115VAC,  50/60HZ. 

14  lbs.  (6.34  KG K  3169,95 


Th*  ofily  complBt*lv  ff— ■^tandgiff^  t«l^ 
HOfMf^,  brukovcf  tow*r  you  can  buy. 

Tlwy  Utcscopfc,  Crank  up  or  down  e-ssilv  to 
pinpoint  be  ft  reception, 

Tlwy  brukf^w.  VoLir  t««t  n«vBr  h^^K  tp 
Ibvi  the  ground  vM^irn  yo^  pull  ma^l^ 
tefi4inctt  -  Bvefi  on  oyr  iflllest  breakow«f 
to  war. 

OnihpUic*  price.  Ygy  g«t  ttiff  vwtiole  tQwv«f, 
ready  to  in  stall.  No  ffxiri  charges  for  bai^ 
plates,  guy  wire,  etc. 

Ofd-feuhiwied  crafl^maniliip.  Evary  Tftlfl- 
Touv'r  Lb  cut,  sssambled,  ^rtd  welded  by 
hand. 

Old-fnhiQned  vbIua.  Orville  Bond  found  a 
way  to  make  bettsr  towers  for  less  money. 
Oyr  model  40,  whjdi-  we  believe  I5  tbe  meit 
dtftibie,  coffiven*Bnl  oon^brea)u>ver  40- 
fooier  you  can  buy.  %%  Sl5>d,50.  Our  Break- 
ov«r  Model  5S^,  the  oniy  lowar  yciu  can  ti-iiy 
that  if  nKallv  f  r«e-iTan<djng,  lelesccpinf « vid 
■  trAikowr,  is  juut  urtder  S5fl0. 
Complvfvlv  ffes-mncfifig,  f^^  guy  wires^  fio 
bfacketi.  Yetj,  by  stretd^mg  the  uNimflpad 
owf  ihe  entifi!  towcF.  wt^vtt  made  ihem 
invnger    rhan  wired   or  bracketed  towetr. 

56  ConcFWtE  Sl&flv* .^ t32,  DO 

40  Concrfltfl  S!e*va  .,,*,,.  ^  ,,..  .  832,  SO 
Modvl  40 

(■XTinditrom  23^40')  .....,..,  .$224.21 
Mod«l  55 

C«xtandft  frorn  23'-55'i $4Vd.l6 

Broakovftr  Model  40 

(cikianris    from    33'-40'^    wvltti    tirfliikovsr    at 

gi^ound  lawvl)    ..^.**v*^^.*^,**^  $3&1 .3D 

BfBAicover  Modal  55 

i«;«f*hd&    trom    23'-&S*f    tMlth    iSTfl^kovw    at 

grouncj  l«viil)    .......»....****..  ^72.66 


Now,  for  under  $500,  you  can  get  the  best  deal  in  the  ham  radio 
market  today  for  compactness,  power  and  performance  —  the  new 
ALDA  103.  Unbelievable,  but  true. 

Bath  brand  new  novices  looking  for  that  ideal  first  transceiver  and 
seasoned  hams  wanting  to  treat  themselves  to  a  great  second  unit  for 
mobile  operation  will  turn  on  to  the  ALDA  T03'5  total  I  v  broad- 
banded  features.  C^n  you  believe  fulty  autofnatic  CW  keying  with 
autonr>atic  side  step  and  BIT,  loo,  90  you  i^rv  QSO  with  any  make  of 
transceiver  without  constant  frequency  corrections?  Or  an  intermod 
intercept  point  of  better  than  1 0  dbm?  Or  the  trernendous  stability  of 
a  VFO  oscillatof  covering  5  to  5.5  MHz  (not  switched)?  And  that's 
fu$t  a  sampling  of  the  103's  superlative  specs. 

You  won't  believe  the  ALDA  I03's  clean,  simplified  engineering  and 
serviceability  until  you  see  it  for  yourself.  So  see  the  ALDA  103 
today  , 

Price:  $495  including  microphone  and  mobile  mount, too* 


Two  lUEW  Rotors 
from  ConielMlubiiier 


miL  TWISTER 


T-H 


HAM  ID 


lEte  TomB 


■  For  the  New  Suoer 

Co mrnu  nictations  Antennas 

■  New  Thickwalt  Casting 

■  New  Steel  Ring  Gear 

■  New  Me  tat  Pinion  Gear 
•  New  Motor  PrGbrske 

■  New  Super  Wedge  Brake 
■New  L.E.D.  Control  Box 
■Safe  26  Volt  Operation 
Designed  for  t^he  newest  of  the 
kjng-size  connniunicatloris  anten 
nas,  the  TAIL  TWISTERTM  j^  ^^e 
ultinnate  tn  antenna  rotational 
dewices.  The  TAI  L  TWISTER'''*^ 
starts  with  a  deluxe  control  box 
featuring  snap  action  controls  for 
brake  and  directional  controls; 
L,E,D.  indicators  signal  rotation 
and  brake  operation,  while  the 
Illuminated  meter  provtdes  direc- 
tion readout.  This  new  control 
box  couples  to  the  newest  bell 
rotor.  Using  the  time  tested  bell 
rotor  principle,  the  TAt  L  TWIST- 
gf^TM  j5  a  brand  new  design  with 
thickwall  castings  and  %\y.  bolt 
assenrtbty.  A  brand  new  motor 
with  prebrake  action  brm^s  the 
antenna  system  to  an  easy  stop,, 
while  the  rnassive  square  front 
brake  wedge  locks  the  assembly  in 
placid  A  new  stainless  steet  spur 
gear    system    provides  final   drive 


into  a  new  steel  ring  gear  for  total 
reliability.  Triple  race,  138  ball 
bearing  assembly  carries  dead 
weight  and  maintains  horizontal 
stability. 

An  optional  heavy  duty  lower 
mast  adaptor  is  available  for  light- 
er loads  with  mast  mounting. 
Price:  $259.00 

The  HAM  !JI  sets  new  levels  of 
performance^  Snap  action 
switched  wedge  brake  and  rota- 
tional controls  brings  pinpoint 
accuracy  to  large  directional  ar- 
rays popular  in  communications. 
A  new  motor  provides  p re-brake 
action  to  assist  in  slowing  down 
rotational  mass,  and  the  new 
thicker  wedge  brake  offers  far 
stronger  lock- in  phase  action.  To 
take  full  advantage  of  this  new 
design,  the  HAM  III  is  designed 
for  in- to  war  mounting.  A  new 
optional  heavy  duty  lower  mast 
adaptor  i«  available  when  the 
HAM  ill  is  to  be  mast  mounted 
iiAi'ith  smaller  arrays.  A  stainless 
steel  spur  gear  system  multiplies 
the  torque  into  the  dual  race  98 
bail  bearing  support  assembly 
assuring  years  of  trouble  free  per- 
formance. Price:  $139,00. 
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PlNCO 

2  meter 


*(K   thfl   4 

V:$W  PI,   H  IMUl  li  t**CNUfh   I'M   MM   Df 

*^wnnB^  in«jui*iiifiii  lepiB«rd  iVfi  Fuwvr  ralinf  —  7J06O  wclta  ^  f.P 
Tlw  A  3-10  enn  te  mewrHwd  lof  nfHf  ■!  paLwiiaticm^  <fi»i>4  by  rhjikjnt 
tatiru  ^i1l»  iMvfui  ■n  rt(Atl»i'  *c*Maj>r«B,  or  mOuniAd  tor  hoTi^onul  p 
iian  tot  uiwrt  rti  naiPbri  VNT  DK  ^idrii,  AifditiorvP  b«vi  o'  ihm  A  2 
b*  tmttl<f  tIAckid  foi  kwnn  iprtalrr  gain  end  trDnl-te-blEll  r«l». 


10  meter 

Sllng«r  A  IM— SG7.15 

htit  ii4*.  tMph  ftict  foor 
ih*  pnoti  KjlKf .  vMBthor  I  n  iirtiti|>«i   TIh  M^hr  fff mHit  fmimwm  mMi-dh  Tf*^ 

Ivrn  af^ly  ^ilhflltrtdi  7,{KB  wWTE*  ^^>.  of  pfwrn   9t^  RMinLHkiTl  #  Ta^rv^^v 
torn  VSW.R    #ap«i  tha  >ntm  lO-*n«twT  *n<i*t>ur  ||*n«l 


ENGINEERING  FEATURES 


10 


SJ'£CIFICA-nDlu&  -  A  10-4 


SPECIFICATIONS-  A  7  1D 


ELECTRICAL- 

Fofwijfd  Gain ,  ^  ♦  l^JdB 

FfOn[-tO-Hrtch  Rmtd  .  i  .  ;  i,' .  iSdB 
V.S.W.H.  lat  FBli?nin»p  .  '  ^  ,.1.11 
NarlCPaviif  BeimWhtHl  .  40^ 

im|,H;tfijnM  .       .  .  -  .    SOOJlrrt* 

M  Ilk h  i  n^)-  Syimm   A dluitabts  G  ■rn-m.^ 


MECHANICAL- 

Beam  Length 
torigesi  ElifmffiM 
Turrlira!)  n^rlliii 
MBJtimurrt  !iur<ltC11  Airy 
Wmd  Load  *t  BD  MHH 


10  ft, 
4t?  in 

.  .  71  m. 
.2.36  tq, ft. 


ELECTRIC  AL*« 

FofiM«t<j  Oiin     .   .  .    lOdB 

FTTjntta-Biet  flillo  ,  .  .  .  2idB 
V^.W.F.  UtritonanDtl  ...  1.1.1 
Half  PawflFBflimVVkdrh  .  .  .  ,  ^  EG^ 
gjindwldsi! ,  Ze  TC  30  MHi 

ItniMddnci  ....--  50  Ohm 

MaIc^Id;^  SyilBrn    Adluimble  Gamma 


MECNAMICAL- 

Boom  L*ni(jili 
Lor>g»i4  ^IflffHifit   . 
TurrUrH)  RMdliii,  .  . 
Mtiitlrnum  ^urFixd  Area 
WJrtriLcwl  .HflOMPI-l 


.  .   IS  ft 

tB3M 
.     7 A  ii 

.ItStbl. 
.1^.5  rbi. 


m-  wwtco-  T43if>  ^*^^ 


AS},  £  #i«l  7-nanr 

o<^  bolh  G  ar^  2-^TiM«*«. 


tor  tte  Sill 


Stlngtf  A2-S— S2S.SG 

Tfi*  nwdal  Sthvir  A  7  (I  4  ft  'i««-«l«fnviil  hi#i  t*''^  H*ivnn«  nmilw  tv  lh« 
A  l-ia  hmt  twwina  phyiMatlv  >*«  «f  i  ora'ila.  Tha  A  2<!B.  'inda  tic«all«fi4  apfiU- 

A  ^£  mjdHii  for  In^wnt  flpico^ni*! un^ 
niofMi.  RvaMf  rattnt  7JK)0  wU*  P£J. 


esrion  a.  a  oortKla  an 
i^A  liH  A  3  Id.  <M 


STiCif  leATIOMi  -  A  3  « 


EtECTRICAt- 

Fnj'VT-iB-Badk  Hatifl^ 
VS  M^  fill 

mat  Fc   if  i#i«twww>  «f 

.  .  I'M  w  149  MHr 

A4th»1-«M  t^anipna 


■eCHAMICAt- 

TiAiiteif  I 

iSMflHiAm 


5itt 
<1  (41. 
.      .  42w, 

13  J  fctw. 


6  meter 

Stln««f  A  6-5— S41.S5 

glamnli  •»  tmmf 

ITBPB#*  sari  Iv^  VJ^JffJl;^  «  alrtivav 

■T  ■iiwiirii  ■  T  nfflf  ■iini  r  f  r  i 

DX»w4d 

Tl» 


9PECIFICAT10MS  -  A  •# 


Hue 


1.1 


A  2  +  2— $41.75 

Jtn  rn«dai  Stliipv  A  1*2  it  I  WW  iHwaiiril.  dual  potmttntO**  t -malar  aniajnna 
4i»fn*d  f«T  DSC  An  ODrnmuni^iDrH.  or  whan  m>ilriiin|  tTofn  hsn-nrntftl  1o 

iwnte^al  |H<t>rij:«  ia«i  m  taauirad.  Th*  A  2*2  can  ma  toa  r* '  i<^  opafan  on 

tnlti  horJioiTl»l  and  wafAinal  piolirtT^iBii  d  tl>*  laHMi  Ihrna  Thii  it  n^l  finly 
>d»al  lor  D£CAR  ■moth  but  |ik4i  vour  itilion  'tftfiattiiTV  foi  ||'fi<iiind  commLrn- 

tEBttOIU. 

Wkhj  Fwrf-Pirwar  «l*rTi«4i1  HMcinf  ^Im  th«  A3+3  uipariiK  pain,  h4wpv*r,  ipnca 
it  ii  a  ft¥t  *l«!^4ihi  h**m  in  ona  gtvan  plafw,  Ihm  hailf  p*>w«p  b«iFh  width  doH 
AOI  rnii(#  Uii*lili|*  Ifaiqhing  ilifticwll  btcauM  of  ihirp  dirartivtly  Tha  duia( 
gamma  match  Haaarnfalltw  pvDwJda  for  a  vnry  knv  V,S.W.H,  and  wmI  withitand 
3J0d0  wattt  P.E.P. 

Tha  Stingar  oonit r lk:) ion  faalmci  maka  ihw  A  3+3  aKtramalv  haavv  duty.  Prn- 
uiiiata  ata  Atada  lo*  n^ouniina  Tika  iniarinti  tt  ifva  aM  <if  iKa  I^Min  -  far  att- 
mufh  GCmtTDl  —  O'  ai  Ihm  miri^Ma  orf  Iha  booTn  Tor  nofmal  itpiJlicaf  jaiu. 


eLECTfllCAlL- 

FDTiMvd  C**n  .         ^  ■ 

Frant-UHOatt  niitii>  .  jr  ,  . 

HUf  FiMar  B«n  WhftH  .  , 
e vnclv¥4dfli  .   so  W  S4  UHj 

IrnfKdMitt  .BOirimii 

MaictiJinf  £vM"ni   A4rMHi|»>>  GamiTw 


y' 


NitfHANieAi 

BUxwn  Lvn^tli   ,    . 

13  ti 

'L'V^^^Tl  El^tfVMnl 

10  ti. 

Tv^rrkr^tt  n^iJiiH 

.  .SL3h 

WaKbnvum  $wifK*  Aifci 

3?3m  Ii 

Wind  Li3«l  Wt  ao  MPH  . 

.4CL2lt& 

HVhflhl . 

.  -llStbi, 

Stingvr  Ae-3-S27.30 

Tha  mtM*tl  IJllnflif  A  ^-3  'i  ■  3-alam#Pi  hmh  flp<h  ftmktai  baam  limtlar  l6ih# 
A  6Ep  bul  ^nprvulv  dawpnad  Tor  tha  c^aiuiffi  unatai  ■■itiitiiiaii.Tha  A  fr-^  *hp;i 
fltsd*  ancaMaril  kf^fill'CatiiDn  far  parlabta  u-ia  »*  It  diUHumblai  tMa  a  £»mpapl 
pachaaa.  PUa  In  ih^i'  UiilTi  1i|ht  waiohi  and  rnlni'mjil  ^iikI  load,  tha  andanna  k 
idaal  Tar  doMbtt  (Uchatl  and  quad  Etack-KJ  aFr«vt  '«'  tha  rail  G'maiar  DXvf, 
Tha  A  6-3  k|  f$i*ti  al  3,000  watt$  P.G-P.  arid  Incofparalai  a  aquara  tHHim  antt 
hlfih  laniila  itranillh  aluminum  alamanti. 

SPECIFICATTONS  -  A  €-i 


QgatfciH¥t  Surijui  j^iaii  l»H»  cmv 

Tlw  t  «~  VMTa  bowM  wai  ■<  JD«4  iwH  it^  tmsila 

'^hiiEdl  q.  bAiit  tnp^  aiilMipi'  tlWP  ill  rtukTMl 
^Acfcai  MMJiibl^^  ItpiM  Inan  riavalvipad  ^o 

'(<  rK'Oi^i  Aiionmadi  —  phn.  fhav  Ajv  alvnari  in  th*  N-ivhan  wind 

iPKti  All  itwnanu  m*iit  rhKb  wtn  riigh 

Itluminufn 


SPECIFICATIONS  -  A  2+3 


ELECtRtCAt- 

For^riaKJi  Citi'n  .,..,,_.. 

.  ,9-5da 

CiituLaf  Gain          .  . 

10,5,^ 

Fr^nt  !!»-ito;k  flalkl 

33dB 

H^f  Pcmar  B**n  Wkfin 

J 

.  58° 

53^ 

52^ 

&mW«h^ .                144  to  1«  UHI 

InipidiPtJ 

WOlMW 

JigUJiHgi  111*1  AdpituM*  OamRB 

ME<CJfANICAL- 
Sdorp  LiT^fi^ 

Tunupig  Radlua- 

CintarWoimi. 
Haaunum  Surf  aca  Ana 

WaiflM 


.  Btt 

4tiA, 

5.5  fl_ 

3  4  H. 

151  Hj-iL 

la^iita. 

It 


ELECTRICAL- 

FtrtwirdGi^rt  7.0riB 

FfQni  eqSk^  PlatkO  21.0dS 

V^W.R   tal  fatQiiBfKBl 1.1:1 

Hmt  P&mtr  Baam  Wdth  .....  ecP 
Bvdwkdtfl  .    S4>tD!l4WMr 

Impcf^fKir  5a  Ohinii 

UHc^in^  £vlii«m   AdlliAi4bla  C^amuru 


MECHANICAL- 

Bodn  L<"n<i(h 

Lon«m  Elatitml    .      .......    '-.r    -<. 

Turntnq  HjiijTLFi  .   .,,.....  5.4  ft- 

MiBiifmtrti  S^i«»  Atmm      t,7S  tm  ft. 
Hind  Load  at  6a M*^  IT^Ibt. 

MW#ti  7  Iha. 


114  meter 


StlngarAlVa— ^ees 

lHa  ii^Jai  ^npr  A  1  1^4  s  a  nn  alfciiaiii  1  ^ft^niam  1330  MIHil  iH|#i  par- 
i^m«w«  rff  LfHJpiiJ  taf  tM  no  MHt  nmmui^iealh^  n*adi  0«*itnad  to  ba 
meufittd  HI  aithaf  Ifta  w1k*l  w  hortzimtBl  plaia.  rh*  A  1  ^/4  «  a^acriab  I*  liy 
OSCAfl.  rapaatar.  of  aanarat  eoflimunieation  warii  lftCit>riK»faiFr4  in^  Slin^ 
haa^Y  duly  alamanli  tHHim  and  bdqm  ia  mfert  MaamblM.  lh»  Ihiahru  aaAllv 
uiilhitIgi>dE  iZO  mph  itairtij  kiaij}  undaf  1/4"  iDi  eC'ri^cli-Ctrif  A  toiw  km  QAmrtia 
matdiing  ivilam  aiaijraaa  kww  VS.W.A.  and  it  ponaf  ratad  af  IJlODwatla. 


6  and  2  meter 

Sllngcr  A  S2— SSS.WI 

im  bdiA  tov^  If^tL  ^ 
.  TTha  IB  KcaapMalad  fNoughi  fiw  mm  sI 

-  MO  SATTrMrHCREOUrRtD'  * 

On  3  «t%«ia#i.  Tha  A  fi3  hai  fi  ^nnrr^w  ataman^  -  amuMalant  ta  Iftfaa  1/3  h 

fi«l«m^t    wt^AM   HatJkad   MN'  by   i^iM'  —  iNl* -pfHI^  avHS«iiidrniB  fMrforrnanc* 

^BKEmLiin  f  Of  ward  pain  •%  awyrsd  om  fi-m«lBn  thrtuih  1#u  itvt  cri  i^mi  wida 
ipaoad^  aktnatiti.  Tha  haairv  duiy  Sii-nga'  cainfuctian  a  inaii  ittrcM^ffhoul  id 
thai  lh»  anianrh*  wi(l  inEhHarKJ   TDiQ  mpli  p>l4Ji  v^itud  Inadi. 
TPh  A  fiJ  rt  vd**i  for  mounting  on  itva  uuna  maat  ai  vour  tPr-ba'KhH  or  othat  an' 
tannaihi^iuaily  QfMA^ng  up  Hm  work}  ol  $  «nd  3 -ma^at  VHf  oomnu^nki^Lisn 


fil»ECIFICATIOfdE  ^  A  ill 


iPiCtFlCATIOMS  -  A  1  1/4 


ELECTRIC  At* 

Forward  G#ln  , 


iLECTRtCAL^ 

FarwardGdPri  ,  ,  .  ,  ^  .  .  .  .    t3.Sd6 
Fi-eni.tg-BBck  Rall«      .  ,  JSdB 

V.5.W,H.  iar  raiortanc*^  .1.3- 

HeifF  Pqv^^f  Beanr  Wkliti      41 

Bjhiidw>dtN  2JQ  149  226  UHi 

lrTipadat»Gt lOOhmi 

Matching  SviArn  AdHiiUilte  Gamma 


MECNAiyilCAL- 

Boc^n  L,«iic|ri7 
t.onge-H  Elprn*"nr 
Tumrnff  ftadiiJi 
MaitimuTi  SuTlaca  A'la 
Wiri(tLaHlil8nMP1H 
Waifhl 


.  B  ii. 
28  in. 

4.3  tt. 

1.33  iq.  ft 

17.9  1b,, 

8ibiL 


,  ,  ,6  mifiiTs^.&iJB 

y  maters  1 7.aa3 

FronMorfliiilt  BptJo  .  B  meltrs  19tIEJ 

2  itii;1i»rT  22rf9 

VS  W.R.CeaSmaliri)  .  .    ^    1.1  I 

Half  FcnvwaMmlMlldlh  .   4^"^  ia  &B^ 

BarHfwIdltl ,     A  ilia  Ian  5d  Id  54  MHi 

^matari  144  m  14$  MHz 

irrtfUKlonct.      ....,.,,.  ,50  tjhmi 

Malchifi^Syliarfi    Adimt^hlit  Gsmrrra 


MECHANICAL- 

Etiom  l-iMiuih      ........  I  10,1  h. 

Ltir«jirii  ritiTiBrtl ,  .  ,   10  ft. 

TweFkipiy  ni*i(lii*         ,   ,  ,      ,  ,  .  B.7  Pt, 
IWammgim  iiu'lfti:^  Ar*a      4.48  «).  H 
WJiidLaadailtDMPH   .  .      .   .43  itiv 

Waifltit  n.a  itii 


n  All  Srtnwrr  Safin  Amaiauf 
Aniiiniutinc3TrpciTFla  hany 
diriv  Itilly  jdjiuiTJibl* 
ppifnmt  m^tchii^  fVTtann 
19  ti\(rm  fo¥  wmimofw 

iTTOiEfav .  Tha  dnvn 

lot  Aiitimurn 

VS.WFI   and>*>«f« 
wtfldk.  A  bw*  in  SO  231 


Da  *"  *  «"■  a  iHrft 

1/B"  ihifik  Npflrv  diiiv 
pitiad  ii**\  mm  lo 
boBin  (noupiilno 
Btoambly  Ii  Lnad  an 
ill  Stinoarlkpri'tf  at 
AmaiDUF  in'^nn^is. 
Tli«  brachat  aisBRvbly  lo^n 
imiifiJiiiaMily  on  thatqiura 
tktfMn  4ind  thui  withitanda  hl^  wind  laadi  and  toFOLia  wJihaut  iwhfMlifl 
Or  l?ai:ciminq  misillignad.  Tha  aapafnUly  jccaptt  man  dijm«tan  uf  up  io 
.''  0-0,  Pvd^«4oa«  fof  pfKmitmf  ailtrnt  4n  «  vartical  or  Kwizef^lal  p4ana  b 
rir.iMpapalid  in  la^aril  modaia- 


ACCESSORIES 


r   BPH25G 


SDB25G 


RP25G 


SB25G    3'4"    SHORT    BASE    sec 

tion  for  concrete  —  $17.90 

Seh25G*    3^4''   HINGED  SHORT 

BASE     section     lor     concrete     - 

$29,15 

HGB25G"   3'   HINGED  GROUND 

BASE    (use   without   concrete)   — 

$5S.35 

SDB25G*       SINGLE      DRIVE- IN 

BASE  -  $25.00 

BPH2&G-       HINGED       BASE 

PLATE  for  concrete  -  SSO,0Q 

FR25G'     FLAT    ROOF    MOUNT 

—  S34. 1 0 

PR25G*  PEAK  ROQF  MOUNT  ^ 

26,25 

•Note:  Towers  mounted  on  these 

bases  must  be  bracketed  or  guyed. 

RP25G  ROTOR  POST  -  $4.40 


SHELF 
rotor)    — 


lAfith 


AS2&G       ACCESSORY 

(for    mounting    Ham-M 

$8.35 

GA25G    GUY    ASSEMBLY 

torque  bars  —  Si  B.BB 

GB26G    GUY    BRACKET    ONLY 

without  torque  bars  —  $10.00 

Adjustable  House  Brackets 

HB25AG  a  15"  ~  Si  4. 15 

HB25BG  0-24"  -  Si  7.50 

HB25CG  0-36"  -  $20.85 

Eave  Brackets 

EB2515G  15"  -  S8.35 

eB2524G  24"  -  $9. 1  5 

EB2525G      UNIVERSAL     EAVE 

BRACKET  -  SI 0.00 

TB^2      THRUST       BEARING      - 

$41.65 

TB^3     HEAVY     DUTY    THRUST 


BEARING  -  $58.35 

VVP26G     WORK     PLATFORM     - 

$24,60 

Side  Arm 

SA25G  224  -  $45.70 

SA25G'524  -  $45.70 

24"  SJOE  ARM 

SAB25G  2  -  $28.90 

SIDE    ARM  BRACKET  -  $28.90 

SA25G'67     67"     SJDE     ARM     - 

$45,70 

UHF25G     SIDE     ARM     MOUNT 

(for  UHF  &  FM  antenna^  -  $6.65 

BPC25G*       CONCRETE       BASE 

PLATE  -  $29.60 

25G    —    flO'    straight    section    of 

tower}  -  S49.50 

26AG'3  --  (top  section  2!4"  tabe 

tVPOi'  2'*  most  fits  snuglv   Inside) 

-  $55,00 


25AG-4  —  (top  soction,  upper  end 
tsrmi notes  in  11"  flat  plate  for 
mounting  T8-2  or  TB-3  ihrust 
bearing)  —  $55.00 
3/8"  TBE&J  -  (turnbucktes3/8" 
X  6"  6,000  Hbs  yltinr\ate  strength) 

Sf%  45  SdcJhi 

3/16^'^  CCM  -  cwbie  clamps  -  45^ 
ea. 

1/4"  TH  -  thimbles  -  30rf  ea. 
1/2"    TBE81J  -  iW   K   12"  turn- 
buckles;      11,000     lbs,     uttlmeti 
strength)  —  $14,35  each, 

-  Guv  wire: 
"  $27,50 

-  $55.00 

-  $1  10.00 
GAC-25-3  —  concrete  guy  anchor 
-  $16.65  each 


3/16^'  EHS 
250' 
500' 

looa 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  0215S  •  (617)  395-8280 

TC '  6 


Tufts  Radio  Etectronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


PROFESSIONAL  HEADPHONES 
a  HEADSETS 


hi«  t*^iE  jfTat^m^fk  pxitiamJ  tot  f a«   pfM-mt  «a  icM 
*i>fiil,  bown  mtr  Naa^i^  "k^niv  boiti  )i*4Mb  ti  ■«  *d 


Cm     llw    ttHummm       •  umimm*'    r*«r.^"-l#*H  #    *»d     #*!•),  i**r  ^  »*■;  l      ■     hnm+i 

rPoiiVi  ain»  i.vtl 


Mooa 

ctio 

sm£io 

c  1210  J  c  lira 

CM  BID 

MWID 

m  I17D 

mm$ 

'  0 jiB  SP: 

loaniSPi 

tC3fSSFI 

10609  y^ 

!C5a££la 

l^ptrtMti 

3? 

70  Ohmt 

7000  ahmt 

3? 

33 

TOrtwn 

a? 

TQaftAli 

3  7 

an  IMS 

3J 

FicqiMKt 

«DKlKr 

tnoaMi 

Nipn 

ttq^ 

Mfh 

ftif^ 

ftUHf 

-MB 

PiTice , 

99  9b 

*n  « 

t3&;W 

t3T.S0 

S42  ao 

i5©*0 

$f^  30 

S54,50 

9  ^ 


•  D 


to 

r 


Model  C  610         Model  C  1320  Model  CM  610    Modei  C  1210 


( 


Model  CM  1210 


Model  CM  1320        Model  CM  1320S 


The  NEW  KENWOOD  T&a20S  transceiver 
rS-820S  now  has  factory  installed  cligkal  readout  •  160  thru  10 
neter  coverage  •  200  watts  PEP  •  Integral  IF  shift  •Noise  blanker  • 
VOX  gt  PLL  circuitry  •DRSdial  •  IF  out,RTTY,  XVTR  capabilities 
•  Phone  patch  IN  and  OUT  term  mats  •  RF  speech  processor, 
S1098.00. 


the  ifidt 


THRUUNE 
WATTMFTIR 


MODEL  43 

Elemonti  fTabte  11  2-30  MHz 
El*rm«ni5  iTabI©  1)  25-1000  MHz 
Carrying  case  for  Madet  43  &  G  elements 
Carrying  caise  for  12  «iements 


rm^vtfWi  iandi  \*AHn 

Rwif* 

I- 

zu 

Mt 

t£ 

>  M  All  ^ 

r* 

nl 

<iD 

^1 

iaN*«[i» 

— 

le* 

voc 

qod 

IDI 

I^  <mJ[ti  * 

_ 

K* 

KC 

no 

Ihl 

'•rfj^jflj, 

M3H 

so* 

'bCK 

wc 

^ 

>UU  WdTVl 

lodM 

1004 

iduc 

lODD 

i«M 

?w**n 

JWH 

JWA 

?wi: 

^ 

JM 

SClD««lcf 

^dOH 

^OOA 

»oc 

V3a 

iW  H  J 1 1 1 

llXHM 

MUM 

inDC 

IfRO 

MXEf 

nOO^JUi, 

JI^OON 

t«ID»<iti 

=aEiM 

$120 
42 
36 
26 
16 


READ  RF  WATTS  DIRECTLYI  {Specify  Type  N  or  SO 239  con- 
nectors) 0,45  -  2300  MHz,  1-10^000  Watts  ±5%,  low  insertion  VSWR 
—  1,05l  Unequalled  economy  and  flesttbllity.  Buy  only  the  el'tfTienits) 
covering  your  present  frequency  and  power  needs,  add  extra  ranges 
later  rf  yo^r  requir  em  ants  ex  panel 


Now  yoti  can  receive  th«  wg^k  signals  with  ihe  Amoco  PT-2  prenasnolifiBr! 

Model  PT-2  is  a  continuous  tuning  6-160 
meter  Pre-Amp  specifically  designed  for  use 
with  a  transceiver.  The  PT-2  combines  the 
features  of  itie  iwell-known  PT  with  new 
sophisticate^  control  circuitry  that  permits 
if  to  be  added  to  virtually  any  transceiver 
with  No  modification.  No  serious  ham  can 
be  without  one.  Price:  $69-95- 

■  Itnprwc*  lemili^il  y  and  vgnfll-lo-nouc  nlki. 

•  BocMt*  *igruli  up  tti  26  dk 

•  For  AM  or  SSR 

■  Rjpfrt  it^f  juliHiiitirjJH  whm  iKr  inttwntfr  b  tniuitiHting;.  AMlkWW 

•  F£T  ampJififf  p^tt  mperior  crow  nnidajbtiofi  prqtcfrtjcin. 
«  Simple  lo  Jxulalt  *  Ad^mictd  •^id-cl'lF  circiiitri-. 

•  Impruvci  iEmnunJIy  la  twantotnitt  ftnnlrnd  ovrrlcuil  by  tuc  oi  ilA  biulE  in  atteniiitur. 

•  ProvidM  niMft«f  power  coAlrol  fur  JtAlion  «|uJpfi3«iiL 


ALL  BAND  PREAMPLIFIERS 


AMECO 


-GTHRU1  GO  METERS 

-TWO  MODELS  AVAILABLE 

*  RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

'  INCLUDES  POWER  SUPPLY 


MODEL  PLF  employs  a  dual 
gate  FET  providing  noise  fig* 
ures  of  1.5  to  3*4  db,,  de- 
pending upon  the  band.  The 
vveak  signal  performance  of 
most  receivers  as  well  as  image 
and  spurious  reject  ton  are 
greatly  improved.  Overall  gain 
15  in  excess  of  20  db.  Panel 
contains  switching  that  trans- 
fers the  antenna  directly  to 
the  receiver  or  to  the  Preamp. 
Model  PLF  IITV  AC,  60  Hz. 
Wired  &  Tested $44.00 


Model  PCLPUses 
nuvistor    ,  , 


.  ,  ,  $44.00 


L^5 


PRICE  LIST 


Model  D^crlptioh 

HF  EQUIPMENT  B20  PACESETTER  SERIES 

T&82DS  T&32a  D0|uk»  Tranfrcftivar  Mlih  Digital  Display 

(PG-1)  msTalted.  160  10  met«rt,  IF  shift 
TS'S20  DelyMC  HF  Transceiver  160-10  metws,  RF  speech 

prqcestm,  JF  shifl,  RF  fi^ativO  fd«dback 
DG-1  Digital  Fr«quencv  Displav  f  or  TS-a20 

VFO  820         Deluxv  Remote  VFO  for  S20  SeH^SL,  Include^  its 

own  R IT  circuit;  trequencv  read*  out  ort  Tr3n$cei>v$r's 

digits!  dtKplav 
5P-820  OeluK«  Ex  tern  at  Speaker.  Includes  audio  f  ttt&rs 

for  added  wuttltty  ori  receive;  2  audio  inpun 

500  H?  CW  Filler  for  TS  B20 


CW-820 

&20  SERIES 
TS^520S 

DG-5 


VF0.52t^ 

SPS20 

CW-520 
599 O  Series 
R  5990 


16O-10  HF  Transceiver.  Oioiial  Ditpley  (option) 

speech  pfOC«£Sor,  RF  aifSftuaTor^  super  noise  blanker 

Digital  Oisplav  for  TS  &20S.  Oout^lssasa 

frequency  cpuntvf ,  I0O'!  Adiipl«ble  to  TS-52D 

«n(l  599  Sdrtftt 

RemQiti  VFO  for  T&520S.  Built  in  R|T  circuil 

prcwklcs  HI  pet  operating  fiexibMitv 

Matching  Extftrnel  Spsnkor  for  TS-520S.  8  Ohms. 

Frequency  response  lOO  &O00  Hj 

500  Hz  CW  f  iltvr  fof  TS-S20 


160-10  Solodi  St*  19  Arr^iBur  R«c«iv«^. 

2  and  6  metor^  (optiofiaH.  SSe.  Ot4.  AM. 

FM  Tran$c«ives/ihpliis  with  T  59  9  D 

dO-TO  Meter  Amateur  Trommiiter.  Solid 

State  [except  drivv  endlin^ls}.  Semi  brraak-ln, 

sidetpne,  built  in  powv  supply 

Eatternal  Speaker  fcv  599  Seri&s.  8  Oltms. 

Frequencv  fe*pon*e;   TOO  5000  Hi 

2  Meter  Cdnverter  for  R-S9f  D 

6  Meter  Converter  for  R  599D 

FM  Filler  for  R-599D 

HF  MISCELLANEOUS 

R  300  All  Sand  CommunleatJont  Recviver.  1  70  kHz 

to  30  MH2  -  6  bends.  AC/ DC/ Batteries, 

buih  in  scieak>^ 


T-S39D 


S-$99 

CO  29  A 
Ct>69A 
FM-S99A 


Price 

1,093.00 

919.00 

179.00 
149.00 

49.00 
49.00 

739.00 
1 89.O0 

tsaoo 

3Q.QO 

49,00 
S49.00 

549,00 

25.00 

35^00 
35.00 
45v00 

249.00 


AT- 200  Antenna  Tuner,  includes  an  tenna  coupier^ 

SWR  mDter,  power  meter,  antenna  switch,  20 OW 
DeiuKe  160  10  Llnsar  Amplifier.  2  KW  PEP 
2  X  3'500Z  tubes,  rugge^d  built  in  power  suppJy 
DiniTiil  AdupTOi  Kit  (TS  520} 
DC  DC  Convener  for  TS  &20n"S-520S  Series 
EQUiPMENT 

6  Meter  All  Mode  Transceiver.  SSB,  CW,  FM^ 

AM,  10  watts.  Buitt  in  AC/DC  power  supplies 

2  Meter  An  Mode  Trar^sceiver,  SSQ,  CV\i.  FM, 

AM^  semi  br6ek  in,  CW  sid«Tond-.  Digital  readout, 

raceiver  pra-amp 

External  VFO  for  TS  700S.  Ffeqjuentcy  displays 

on  TS  7  00Sv  Special  "frequency  check"  feature 

8  Ohms  EKtornal  Speak&r  Matches  TS  600  ^nd 

TS700S,  Excellent  frequency  r«9onse 

2  Meter  Pprtibla  Trenmcaiver.  FM,  12  chanfiels 

(8  tupplied};  NhCAD  batteries,,  charg&r  are  included 

2  Meter  Synrh«iied  Transceiver.  2S  Watts,  800 

channetSf  4  MNz,  continirous  tone-coded  squelch 

toption} 

2  Meter  FM  Trantceivflr;  dlgrtal  read&ut,  one 

kfiQb  ohannol  tolector  SYStem^  1  0  watts  output 

70  CM  FM  Transceiver.  23  channels  (3  suppliedK 

10  wwettf,  broadbDr%d  d«iign 

2  Mete*  Transverter^  8  watts;  SSB  and  CW 

eauly  hooks  up  fp  520/82O  Series 

6  Meter  Transverter,  10  watts;  SSB  and  CW^ 

easily  hooks  up  to  520/820  Series 

OTHER  ACCE^ORlES 


TL  922 

D<-520 

DS1  A 
VHF/UHF 

TS600 
T&700S 


VFO- 70  OS 
SP-70 

TR  2200A 
TF!-740OA 

TR-75O0 

TH-S300 
TV-S02S 

TV  506 


HS-4 

M&1A 

M&50 

PS^S 


P&6 


P&8 


VOX-3 


KENWOOD  Hcedphone  sot  18  Ohmsl 

Mobile  brachei  for  TR  2  200  A 

Dynamic  MkrroqJhone  tor  all  KENWOOD 

station's  (Hi/Lo  Z] 

AC  Power  Supply;  12  VDC  ©■  3.5  Amps, 

metchei  TR  8300;  built-in  digital  clock 

with  tim«r 

AC  Power  Supply;  12  VDC  #  3.5  Amps; 

matches,  TR-75O0,  8  Obm  sp^akA^  included 

AC  Power  Supply;  1  2  VDC  @  8  Amps: 

matches  TR  7400A:  well  regulated; current 

lifniling 

VOX  Unit  tor  TS  700A  and  TS  SOO 


149.00 
TBA 

85.00 
699.  DO 
729,00 

129.00 

30.00 

229.00 

399.00 

299.00 

299.00 
TSA 

249,00 


laoo 

13,00 
39.50 

79.00 


79. GO 
129.00 

25.00 
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THE  TEMPO  2020 

•■ftfiic  Diffrt*t 

fciliPMKl  liOlid^cliElB  design     onhr  1 

HiiOi(}«a  ei^i-B  Final  jf^Hirtw  lubi* 


BuiiT-m  vox  014  wmt-Brnli  ^  CHT  Mf«r»Q, 

Mienjphane  pnivatod. 

^uaf  RiT  cQflftfin  lilawi  eotri  ttroiidl  «nd'  mimtw 

mnwig. 

AH  bmd  n  ttvowgn  m  ms^r  c«««rioi 
MvitMn«cN  lisa.  lsb,  cw  pnii  au  Mvnfwi 
ftttnanfifurr  ^kmv^  MMjifwiy  i  3u  SiH  to  dbi 

4n4a«CiA4ilo(lSM))ift<r(mKE30«iin  ■nvAVm-upt 
Fiivi  UiwaJ  8Jf*ui  evUral  ga 

fiF  AnsniMtv 
jAu: 
m 
%mPMmtm  FIT  iacK  lor  >XH7t  »ft*lcl1 

Trv  TE.WPG  ago  jp5t.a» 

M46«<  fttJQ  rptvfnt  i|i«*ar.  .!».«.  M«M  MIO 


'ADDON 
POWER! 


•  ITiM 


TEMPO    ONE   -    HF 
SaiOM      USB,     CW 
$399.00 


Tronsc«Wer 
St     AM     - 


AC/ONE     —     Power     suppiv     ^o»^ 

TEMPO  ONE  ^  $99.00 

VF/ONE    -     External     VFO    lor 

TEMPO  ONE  -  $109,00 

TEMPO  SSB/ONE. 

S5B     adapter     for     the     Tempo 

VHf/One 

'  Selactabte   upper   or   lower  aid^ 

band     '    Plugs    directly     into    the 

VHF/On©  with  no  modiflcetion  ' 

Noise  blanker  built-in.   'RIT  and 

V/XO  for  full  frequency  coverage  * 

$225,00 


ATLAS  350-XL 


ALL  SOLID  STATE 
$88  TRANSCEIVEil 


Tna  alt  new  Atlas  3 50- XL  has  afl 

the  ejccitirt^  new  features  vou 
want,  plus  superior  performance 
and  selectivity  control  never 
before  possible.  Price:  S995,00 

•  iai60  Meters 

Full  coverage  of  ail  six  arnateur 
bands  In  500  kHz  segments.  Pri* 
marv  frequency  control  provided 
hfghJy  stable  operation,  AI«o 
included  is  provision  for  adding 
up  to  10  additional  500  kH« 
segments  between  2  to  22  MHz 
by    plugging    in  attxiliary  crystals. 

•  350  WATTS 

P.  E,  P.  and  CW  input.  Enough 
power  to  work  the  world  bare- 
footl 


•  3B0  WATTS  P,EP.  OR  CW  INPUT 

•  10  THROUGH  IfiO  M^TER  COVERAGE 


llliBtrstBcf  with 
ofTtional  AC  tupply. 
AuKtliary  VFO,  crtd 
Digital  OmU 


IDEAL  FOR  DESKTOP  OR 
MOBILE  OPERATION 
Measuring  just  5  in.  high  %  12  in. 
wide  X  12:^  in.  deep,  and  weigh- 
ing only  13  pounds,  tt^e  Atlas 
350- XL  offers  more  features,  per- 
formance and  value  than  any 
other  transceiver,  regardless  of 
size,  on  the  markat  today! 

•  350-PS    matching   AC  supply    - 
$225.00 

•  DD-6XL     plug^ln      digital      dial 
readout  —  $229.00 

•  305    pfug^in    auxlUary    VFQ    - 
$155,00 

•  311    plug-in   crystal   osclMotor  — 
Si  36,00 

•  DMK-XL  plug- in  mobile  mount' 
ing  kit-  S65.00 


DELUXE  RECEtVER  PREAMPLIFIERS 


Ifjeal  for  Receiver*  —  Convene rt 
High  Gain  —  Low  ^k)Ue 

FEATURES". 

•  Small  t\tt 

#  Incrnwi  sansitivitv  of  moil  rec«ivars 

•  Gc:ild-|3taTtd  copper  slti«ldkn9 
^  Single  or  double  stage  modeh 

*  D^Dde  proiecied,  diial-gated  FETs 


SPECIFICATIONS: 

Povyer:  6  VDC  to  13  VDC  (12  VOC 

recommended! 

S«e:    a.  Smgte  stage:  1"  n  11"  k  W* 

b.  Double  rtage:  2"  x  lit"  %  %" 
MOSFET!  FT 0601.  500  M Hi,  dual-^ate 
diode  pi^otected  MQSFET 


Wtah  orilvimf  bl  Wtt  l01|MCit|i 

% 

fi^VJtH 

iyDt«««an«ft 

7. 

vnHw  Df 

^oiMm  iHnd  vit^ 

1 

kiT  or  M 

iMr«f|«d  v*rt*o<n 

-ai  W  - 

■ws  1  m 

FR€a. 

USE 

1  DELUXE  PREAMPLIFIER 
STAGES    CAIN  dB    NF  dB  WIRE& 

50  10  54 

6  METfS 

SINGLE 
DOUBLE 

25 
48 

Z 
2 

$2e.50 

lOa  to  144 

VHF 
AIRCRAFT 

Sm&LE 
DOUBLE 

20 
40 

2,5 
2.5 

St4.50 
$26  50 

1^5  to  139 

SATELLITE 

SINGLE 
DOUBLE 

20 
40 

2.5  1 
2.5 

^14,50 
$26.50 

144  to  14S 

2   METER 

SINGLE 
DOUBiE 

20 
40 

2.5 

$14.50 
*26.S0' 

144  to  174 

mZM  BAKO 

SINGLE 
DOUBLE 

20 
40 

2.5 

2  5 

$14.60 
$26.50 

220  to  22S 

VA   METER 

SINGLE 
DOUBLE 

IB 
35 

25 

2.5 

f1*  50 

$3e.&o 

225  to  300 

UHF 
AIRCRAFT 

SINGLE 
DOUBLE 

15 
30 

2.5 

25 

$1450 
*2«.50 

DATA  SIGNAL,  INC. 


1*0      0 


HgtKst  quality  AmamqarvmacJto'  "bwiir 
trans«i(^  &t^  fully  piqtaend  Iw  VSWR. 
short  and  overlD«d,  rewree  polartty, 
HigM)ra*iii0n«  halt  tininn^  KsuTBs  long 
ife.  reiabto  p«lDrTtiint«  Bkacit  wiodi^cl 

hA\  kongtfi  fifw  on 
both 


KLM  RF  Po*er  AmplifieTS 


•  A  s>m;^,  add'On-tmmediatety 
RF  amplifier. 

•  Merely  coax-conn&ct  ampttfief 
between  antenna  and  trar>sceiver 

•  No  tuning!  Efficient  strip-line 
5  road  band  des>gn. 

•  Automatic'  Internal  RF-sensOf* 
controlled  relay  connects  ampfifier 
whenever  transmitter  is  switched  on. 


Manual.  reffKite- position  switching 
es  opIionaL 

•  Modete  for  6.2.IV4  metefs,  70CM 
amateur  bands  plus  MARS  coverage. 

•  Two  types:  Class  C  tor  FM  CW. 
Unear  for  SSB /  AM  ^  FM  / CW- 

•  Negligible  msertfon  loss  on  receive. 
■  American  made  by  KLM. 


New  Modal 

List  Price 

PA  2-25B 

$  69,95 

PA4-70BC 

189.95 

PA4^70SL 

189-95 

PA15-60BC 

164.95 

PA15-40BL 

109.95 

PA45-120BC 

209,95 

PA1&-80BL 

179.95 

PA  4-40C 

1 69.95 

PA15-160BL 

259.95 

PA15^35CL 

154.95 

PA45-140BL 

219.95 

PA1&110CL 

279.95 

TEMPO  VHF/ONE  PLUS 

The  Tempo/ONE  PLUS  offers  full 
25  watt  output  Of  a  selectable  3 
to  15  watt  low  power  output, 
remote  tunlii<g  on  the  mlcrOH 
phone^  sideband  operation  witfv 
the  SSB./ONE  adapter,  MARS 
operation  capability,  d  hHz. 
numerical  LEO,  and  all  Bt  1*  lower 
(irice  than  its  timo  tested  pred& 
oeisor  .  ,  .  the  Tempo  VHF  ONE. 

The  Tempo  VHF/One  Plus  is  ^ 
VHF/FM  transceiver  for  depend- 
sbte  comrriiLinication  on  the  2 
n^eter  amateur  band  ♦  FuHI  2 
meter  coverage,  144  to  148  MHz 
for    both   transmit  and   receive  • 


Full  phase  lock  tynthesized  (PLL) 
•  Automatic  repeater  split  — 
selectable  up  or  down  •  Tmo 
built-tn  pro^rarrimable  channels  * 
All  solid  state  ^  800  selectable 
receive  frequencies  with  simpjex 
and  -i-eOO  kH2  transmit  frequen- 
cies for  each  receive  channel. 
Price:  S399.00 


UNADlLiA 

"W2AU"  BiLUN 


tHe(g)(^[g)flELJABUE 


tUB4  UP' 


mit  IIMIDMIillt 


$1495 


REVCO 

"W^X^ '  ANTENNA  COtLi 


$2195 


•iiikr  in- 
4UUTU 


WIATHflRBIV 


lPK|9«tt 


■  1,% 


a> 


z 


till*  its  ^,_^ 

\       QUIISTEI  ^^^^^ 


mm\ 


W2AU/W2VS  •  5  BAND 

10/80  METER  ANTENNA  KIT 

by  UNADILLA/REYCO 

GIVES  YOU  OPERATION  ON 
10  •  15  ♦  20  •  40  •  80  METERS 

(DESIGNED  CLOSELY  TO  5 
BAMD  TRAP  DlPOLE  PARAM- 
ETERS PER  A,R,R.L,  HAND- 
BOOK, HF  ANTENNA  CHAP- 
TER  21  'A  MULTIBANO  TRAP 
ANTENNA') 

Every  Component  of  This  Kit  fs  a 
Highly  Crafted,  old  Line  UN- 
AOILLA/REYCO  Product  Time 
Tested  by  HAMS,  COMMERCIAL 


at      ARMED      FORCES      FACIL^ 
tTlES-   AROUND  THE  WORLD 
-  FOR  OVER  10  YEARS! 
COMPLETE     KIT    (Nothing    else 
needed) 

•  2    ea.    W2VS    REYCO    KW-40 
TRAPS 

•  1     ea.     W2AU    'BIQ    SIGNAL' 
BALUN  1:1 

•  120      Ft       RUGGED      #14-7 
Strand  Copper  Wire 

•  2  ea.  W2AU  SHATTERPROOF 
END-sulators 

•  INSTRUCTIONS 
•$4a25 


Hf 


iCIlOWAVE 
(LTtft 

C  OHiPAH* 


mc. 
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fJlP/IC    fMSERTION    TOOL*-'"  PtN  STfrftlGHTCNEW 


STaAEtHttN  PIN&I        |tUEA:^t 


PICH   UP 


[ 


]4il6-^in  Dip  1C  InsertflF 


iN.s-i4a6m.49: 


DIP/ICeXTRACTtMTOOL 

The  EX]  tiilr^rgr  i»  rde-oll^  ;^uihed  JCF  \>tiblff:H<!* 
lub  ikHJul^r  F^tuvmi  on*  piace  ipf'ing  s.1mI  can 
Mruftinn.  ri  will  ckLfkI  alt  LSI.  MSl  ^d  SSl  -Ctvircf 
;jl  from  S-  |i?  JJ-*  pira 


EstrSctorTiS&J 


K-l 


lii.wl 


P,C,  BOARD 


TMa  4  K  4.3^  t/lG  I'M:*)  b«»H4]  IE  mid»  «!'  fJtM  t;!^*^  fPOiCr  Lkminit* 
■  nd  FailLiCH  jKildCr  Ca-I^.Ml  ^  -n^  cCippflir  piiti  Tha  bocid  ^a-5-  p-^^ovli-ion 
fbr  i  22/44-  ti¥f!  Ihidv;'-  Kl|''  iiuniiiOur,  wiEh  COIISA^:!'!  HP  -itl'ltflr^P  -ii^ 
l-ptCltif    Edfi  ^u^-itic:-!  ar-a  iiiJil  ■dTdiCiI'M]  1<»r  rrij.irnunn  hp^Jbillty. 

Th«  -baj-rd-  contpii  a  m^iriK  at  .H4  in.  diifruter  l^l«  ?n    )W  In^^ 

C«f1tcn.  thv  ccmjiciriMIE  tidt  CfllVtAlni'  76  IW«  Pi|]>«  pidl-  Ihal  can  fe^^diit- 
•nodl'L^  ?iy  P'lP  Iria.  FKim  E-40  A!^!-.  »  W*'!  'I-  -IlLi^rvl*  cain|K]iiviiCt. 
I'ypiral    d*i™iLy    ll    LE   Ot    HPIn    or    16^11    l><f'»     Cnmqiur'ianri    [hilf    bi 

iaiii«r*ii  dirtKJiy  (o  '.he  boml  ur  iintarm»<li»n«  i^cki^j  rtiiy  b*  iiiid  for 
itiiiHiInc  D^  wlr<'^'''t'Pf  Tig. 

7rKi  i'i(S»p*^!»«m  lni»  iTTl^iwF  »r*  ^n^iiMd  far  tfaltiB4  titid  ■raund  am 
bmh  ti4ei  ^^  >it*w  ^ai^.  I«  *dd.^iah,  1ti#  c[Hmj]iM)«fit  i-ldv  r<][vl«ii«i:  ]-* 
indJuHilual  baiiti  rutilti\nt  th*  4lfll  ltn[t>1  D'  IhC-  tn-f'rd  ¥1'  c^mptTl^  wir- 
114  Jiaj.ibiiicr.Thti*  buS'i'g]'  t^ifile  jccau  Jrijm  «flBrimSM«tn  la  diii^ni 
E*rFip4n«rit9i.  This-e  bwi-i-vi  fin  mi"^  •.mnt*  10  aiij|iifi*ji[  rh*  voltaiA  nr 

flrOHjMJ    bUII-ll.    Iivil    '"IIV   !>a    EUl    fin    IT'IkLI'    'w.    lla  iI  l£L>li<    4pp|iCltlOni 


Habbv  Board 

H-PCB-1  |m.»: 

PC  CARD  GUIDES 


tFf  E  iCaniiils.  dF  ^  g-uidB^   pricisipn   m[)htKf  wiJh 
ijiiiqiic  J:pring  Mn^nr  qdiort  tlT^r  (lanipfiri^  {l7QC!^  ^d 

i^ihr^tipn  yet  perniLii  wxHsln  flMilmfi  Of  aiLfac- 
Uom  .MO  .  3  DO  inclmi 

T 


QUJ^NTJTY  -  ONE  PAIfl  [2  f<4.! 


Cai'd  Cjul^s 


Tfl-1 


%i.m 


PC  CARD  GUIDES  &  BRACKrrS 


Quidea  1  Brarisels        [    TRS-B     |  tS-Jil 


QUANTITY  -  OWE  ^ET  [4  &« 


auANTfTY  -ONE  $ET  £4  pes.) 


PC  EDGE  CONNECTOR 

44  Pin.  dual  re^d  out.  ,156"  (3,96 
mnn)  Contact  Spacing.  .025"  (0,63 
rniTi)  square  wire- wrapping  pins. 

I       P.C.  Edge  ConngCter     f    COM  I     |$3.4b| 


P.C.S.  TERMINAL  STRIPS 

^\^  ^$-  Xtnpi-  pni1^.-^a   p^^iMva   kuriw    a^C,i^J-l'i>d  LJA^np^ 
,rm.  .^tt*V^,  *':£4i«'i^'^<'*l*i>^r^  iilti   L4  30  AWG4I  .9'D. 


ditnl4l«^  Dr»    mo  iFlcr*  ilmmj  rpn1*-rT. 

4-F*l* 

TS-  4 

11^9 

a-fpit 

rs.-  a 

11^9 

I2-P0J« 

TSI? 

'&'.m 

WlHE-WRAPPING  KIT 


Contains;  Hobby  Wrap  Tool  WSU-30  M , 
Wire  DrspensEF  WD-30-B.  (23  14  D3Ps. 
Q)  16  DIP'S,  Hobtoy  Board  H  PCB  L 
D(P/IC  Insertion  Tool  ^NS-1416  and 
DJF/1C  Extractor  Tool  £X-l 


[      tfirt-WfaPipirwKit      |  WK-AB  [gtuejj  J.25.MJ 


Hl-Q  BALUN 


*Br«ftdfaand«d  3-40MIie. 
'SntaJI^  li«hf,  w««tli«r-^prft«f 
•i:i  lniji«dai»c«  rwtlft 
-■*9l«(*«  c*ill*r  ifitiflafflr 
*H#lpt  •llmlnate  TVI 


Hl-Q 

0alun 


^  1^  liMHJ  K— _ 


*9.95 

Van 
Gorden 
Engineering 


W.S.*. 


HOBBV  WRAP 
TOOL 


Wsre-^rappjng,  stripping,  jnwrappii1£  tool  lor 
AWG  30on.02S  (0,63mm)  Square  Post. 


R«Siur«  Wrap 

wsu-3a 

U.95 

ModlFJkdWrHO 

wsu-aoM 

i7.95 

NEW 


WIRE-WRAPPING  TOOL 

For  .025"  C0,63mm3  sq.  post 
"MODI  Ff ED"  wrap,  posirivi& 

incfftKingr  anii-overwrappmg 
devtte. 


ivire 
wrap^iing 

complete 
with  bit 
and  sleeve 


ForAWQSO 

BW'&JO 

*54  9S" 

F0fAWS2&2a 

BW2€2e 

$39.*5' 

Bit  PorAWG  30 

BT.30          C9& 

Bit  fof  AWG  2fi-28^ 

eT'262;fi      »7.95 

■UM^T'SIZt 
(NOT 

MI-CftDBAl~ltPl^ES 

HCLUDED^ 

ROLLS  OF  WIRE 

Wire  for  wire-wrapp-ing  AWG-30 
(0.25mniJ  KrNAR'  wire,  50  ft.  ^^5^l, 

iitve-r  plated.  io¥\d  candudor, 
easy  stripping. 


1.  ■  Artf .  UlL'^  Wt'*  SCMt  Ktfl 

H  lew  ^^:.:•^L.:     IT*   | 

!i;..w/i:iy-i.i*Wir«wn  Rm 

R  'Cf  (.\a'if.> 

H96 

iij  4,Wb  WiiiM' Wirr  ?iDII  6?4ill 

s  ^rw  m'-C 

tlM 

SO^rty-jFiwIWiie,  iDll  Wo" 

H  MKij;;!]^ 

ii.^e 

WIRE  DtSPENSER 

■  With  50  ft.  Roll  of  AWG  30 
KVNAR*  wire^wrapping  wire. 

■  Cuts  (he  wipe  ro  length. 

■  Straps  I"  oi  insu'tatioi^. 

■  RefjJiable  tFor  refrlls^  see  atrnve) 


6  lu€  W'  re 


Va  Ud*v  Wi  rr 


Whilt  ^Ji::; 


Red  V.'  rr; 


WD'3I>H 


wc-ao-r 


f34S 


BJS" 


■ 


PRE  CUT 
PRE  STRIPPEl  WIRE 

WjrE  tnr  wire 
Mrappiri'f.AWG-^ 
(0.26mmJ  KYMAR* 
wjre.  50  mres  par 
Ipec^fB  stripped 
r  Ka!*!  ends.. 


||li-AW[i  MlK*  Vli^p 


JO- flWili  "rthn'/filt^  ""  I  ^K 


w  *^  wilit*  w^iE  I  L^^ 


Vj  *V(r.  Rfii  »,r 


10 A(vr=  Sui  *.r  :■ 


I  >1C 


Ma_ 


l;<'l 


A^,-  '/ti-.'t  lliTi 


Hi'iiW.  RhMtt'F   ? 


jj:.AV*:,yutVi-r  ? 


<f£_ 


:Onfi 


j^AWQ  f<HT^ Wr„*  1'  I i^i^ 


■f^jny^^!'^^'^  *'  '-^T" 


'3j*Wf.  '^h.-tyT^-'g  ^'i-O^ 


in-Arff,  *hl-  *-^i  i  ■ 


£fi^ 


Vi  li'Sf.  Hk  Wj!  h    =.  i."-f; 


'^ii  ftWlJiliw^ii>  ":■' I  a^r 


-i^ 


I  Wre 


.x--i! 


K' .^rtP  Sm^  ^i'>'  ii   l-Jfji.. 


m  *'«a  VeJIdw  iW^;  ?J    .::n| 


IL 


a  Ji^Wi  >(ti,ie  w„F  ft^  l-y^. 


=o  Awu  phi  W'tg.  I?  Uiie 


nrspriF 


!-^'WtW 


-tC'ft  t^if^C! 


VlfiSi-VlCi 


JJHS&JHE^ 


M  !■ »  j?:i 


K-  w :  Li  0?D 


-«- 


TiW::.i;i-x    "aTpT 


I  B-  S'':-  OlO 


,'■1  T  SI.- 


JIJ 


a  ^bocijy 


^IL 


iin5i^;55!r 


II  Lt 


^■ai 


Ji;.  V  -^i^i^fi 


JO  W  MUJLI 


^oirsQtXQ 


TTl^^- 


.10*  5*  CM 


7c-  fl  w^SSiT 


aaM-c6c 


>!)  w  W*li 


.^ 


OH' 


!  m". 


w 


*i'" 


JUL 


I  jt 


I2L- 


*i  ?J 


t1g3 


E 


I 


ii: 


ij 


rr 


1,1  ^ 


WIRE  WRAPPING  KIT 


Contains:  Hobby  Wr^p  Tool  WSU-30. 
Roll  cf  wire  R3OB-0O5O,  (2)  14 
DIP'S,  (2)  16  Dit^'5  and  Hobb^  Board 
HPCB  1. 


I       Wjrc-Wf^ppiitjt  Mt      |wK-3Bi|Blw]4»lt.g5j 


DC/Sr  COVERS 

•Our  covers  are  custom  desioned  to  protect  alt 
popular  equtpment  models.  •Ttvey  are  made  of 
rugged  high  quality  vlnyf  and  are  machine 
stitched  for  extra  strength,  -They  add  that 
D  rot  ess  i  onal  Looit  to  your  station.  "Most  covers 
are  priced  at  $3.95. 

From  Texas  .  .  ."I  would  like  to  say  how 

surprised  I  was  as  to  t>ow  much  quality 

you  put  into  your  covers"  .  .  .  Mr*  f^^rK 

Canada 

From  Calif.  .  .  .  "Not  only  did  they  fit 

exactly  as  specified^  but  the  quality  of 

workmanshrp  is  most  satisfactory"  .  ,  , 

Mr.  Dwight  Baum 

From  Pa.  . .  .  'That  special  order  cover  is 

excellent!  Your  the  greatest"  . . .  Mr,  Rod 

Phillips 

^ COVER 
CRAFT 


||M 

'  ii 

€ 

m 

^p^ 

DIP  SOCKET 

DuaMn-line  package.  S  level  wire- 
wrapping,  p^DspJwr  bronje  contact, 
gold  plated  pins  .02&  (0,63JTim)  sq., 
.100  {2.54mni)  center  spacing. 


l4F'lnIHD?^ket 

14  Dip 

m7i 

l6PlrH>iCi$Pt3(et 

16  Dip 

Kyag 

RIBBON  CABLE  ASSEMBLV 
SINGLE  ENE>ED 


With  14  Pin  Dip  Plug 
2r  long  (SOEimmJ 

BE  14 -^4 

(aL56 

With  IfiPlJVDrpPlkifl 
34'Lfln«  re09n™) 

SEIE-f^ 

$3  75 

OIP  PLUG  WITH  COVER 

FOR  USE  WITH  RISHON  CABLE 


H  Pjii  PlME*COM(r 


]6PinPlug&t:^w«i' 


14'PLG   (1.4$ 


IfrPUe    H-59 


Q-UANTITY     ?   PLUiiS.   2  CdVERE 


RIBSON  CABLE  ASSEMBLY 
DOUBLE  ENDED 


WUh  14  PJn  Dip  Fiue  ■  2"  l-i3"g  OE  H-^ 


With  1 4i  Pi  n  P  ip  PI  UK  -  4  •  Lc^s 


Wta  34Fin  &jgP!iJ(!  -g"  L^ii^ 


Wilti  16  Ftn  Dip  iHJug  ■  2;^j-Q<^ 


With  16  Pin  pjp  Flug  .^4"T^sfis 


PmU  ie  pin  Dip.  PI  ui  -  &-  LoFig 


D£  lS-4 


PE  S4-8 


DE  Jfrg 


DE  16-4 


,DE1M 


i;n 


$365 


W95 


H.I5 


tila? 


t4.35 


TERMINALS 

■  ,025  t0,63mm)  Square  Post 
M   3  LeveJ  Wtr<r-Wrapping 

■  Gold  Plated 


Stf^tEr^Tefn^indi 

WWT-i 

I^.Se 

SinKl4.^^iClE;d 
Tifrrrim^J 

¥imT2 

|7.9« 

IC  Soc  ket  T«f  mi  nai 

WWT-3 

»3.$S 

Double  Sided 
Ttrmin^l 

W#T-* 

tl.^e 

i^  PErt  PVtCKiUiE 


TERMINAL  INSERTING  TOOL 

For  insertinfi  WWT-1,  WWT-2.  WWT-3, 
and  W Wr  4  f  0 rmi rtals  into  ,040 
(l,01nim)Dia,Hores, 

*2.4g  1 


rwsL 


WIRE  CUT  AND   STRIP  TOOL 


Eii^  l9  op«*i»       itia(T  w,«4  [utf  1*  *>  ic  urippint  V^  tf*" 

■MdL  Rl■rM1•^|   b*;i4MJ  ixiitti    biHtM  ^«l    iMl    1^   {Hill 

.  .    nlft  ,l.&ul  Vtd  11)',pp*d  r»  prc^^f      win  "rippinj      IfniHi 

tilH'  hirdined  st«l  cbtl<,^  bali],  imf  i4unl^  ««nibnjcb^  od 
lt»  !»«>  ini-yrt  hHig  lilt 

Sttip  IM^IViilal)  Mliaklabl*  Ih-  14^1  VpllUlMina. 


'DEinHFnH 


24  ^.  Wm»  Cue  and  Strip  Tu:il 


2fe  y.  ^irg  Cut  and  51  np  Tout 


a;'  gFJ.  ^'VliC  Cut  Jilttgtrip  TkpI 


?5"sa.  'i^'i"r^j  Cm  JtVJ  'Srrip  Topi 


|3Q  ga.  W*ra  Cut  and  5tri.p  TdpI  |     ST-IW-aa 


MDEl 

HUUPEi 


ST'tDa.£< 


ST-1flll><2e 


&T.lM^?i^?S 


iT-MJIt-ZW 


"EHINEIt'    LiNEriH 
i?Flt«l*tEDtl^lK 

ineHEt     n     mutt 


iHi- 


t.K-.- 


1'^, 


7i" 


1^' 


IVi 


T4' 


iVi' 


PriOt 


S  B.75 


$  a.7S 


f 


aza 


11. »> 


t1 11.50 


r^  Ufiir .  Fii  IK  ci1  i^  si'tiF  IMH  l  ilt  «;'  kVP,  ,r^if  n,l  UilEM  Cii  liH,  ttn.  ,H]iu|  dm 


WIRE" WRAPPING  KITS 

Contains:  Hobby  Wrap  Tool  WSU-30. 
(50  fT.)  Roil  of  wire 
Prestripped  wire  1"  to  4" 
lengths  (50  wrres  per  package ) 
stripped  1"  hot  hi  ends. 


Wi'a  W^j^pprfl  Kit  iHluei 

w*i.-2  6 

l]2  9b 

Wi.eWfawHnfiKir.lY(!*(3*l- 

WK.?  i^ 

H£<)5 

WiieWrap^wiRKU  fWMti 

■rtn?w 

il2  95 

WffrWiapp'n«Krift«).i 

WK  ?  R 

112  K 

6QQ 


Model 
210 


Model 
200  V 


Model 
220 


CES  TpucIi  TctnePdds 

•  ModBl  200  V  ~  Bcnuitic  eoupling.  $43,95 

•  M  Dd  E I  2 1 0       Fo  r  (nou  n-  ting  or  wa  i  kifis  q  r  h&!ld-h&!d  &.  S39.^5 

•  Mortel  220  -  CES  can  now  offer  /ou  a  TOUCH  TOME  t>ack  t^oj- 
Standard  Ciarr> mu n icat i Q r>S5  tiand-helcl  radisos.  This  is,  the  complete 
back,  asBsmbly  with  the  TOUCH  TONE  encoder  rrwuFrted  and  ready 
to  plug  into  tfie  privete  channel  connociot.  Aisi?  incJyd^  js  ^  LED 
lO'n^  ^fha^fiitOr'  indicator  and  an  external  toi^B  deviBtiDn  ddju^tmeiU. 


Tufts  Radio  Electronics 


209  Mystic  Avenue  •  Medford  IVIA  02155  •  (617)  395  8280 

TC-9 


Tufts  Radio  Electronics  #  209  Mystic  Avenue  #  Medford  hAA  02155  •  (617)  395-8280 


ATB-3 


1G-15-20 


tf^Ub 


im^ 


riHJUU^ 


Cuihcraft  engmeefS  have  incorporated  more  thafi  30 
yea^s  ot  design  experience  mlo  the  best  3  band 
HF  beam  available  today  ATS*34  has  superb 
pefformance  wtth  three  acliwe  elements  on  each 
band,  the  convenience  of  easy  ass^embly  and 
modest  dimensions.  Value  through  heavy  duty  all 
aluminum  construction  and  a  price  complete  with 
1-1  balun. 

ENJOY   A   NEW  WORLD   OF    DX 


SPECIFICATIONS 


Worid  Radio  TV 
Handbook  1978 

InCcrnntiDnil  Radio  and  Tel^vialrjn 

tttit   Mildl  *:^JL:UiV£   Jj:iI   ■iJ1hn:il:><iLi;  guldt  tD- 

world  t-aivv.  WOMLM  JtABiq  Tf  HAnS- 
■CriMt  l9f  il  II  4r:  irdnpenanbic  rnonubi  icr 
tii'fimf:  ■'^]ti »!  •ifrpii .j  rikr; j^  \f,  f+Jm  ard  ',<i\rtt- 

*  rt«nm  to^  *ddi«^».rtf  iim**c#ti;t:mn|ii!ran 

Btd  M(iiii*ni  b^  fijynsy 

■-  namei  and  1sll«i  al  leutiitQ  artbciAl^  mti^ 

pcnonncJ 

«  LlJiing  by  Eri-qtitn^y  of  ili^rltl-BV*  itjtt'ioitl 
Af  ouiid  Ine  Mirld 

*  P^^g^am  drls  Indudln;;  fr«quc'Ticl»,  wact 
hFtnthS.  IrBnamitftr  portrr  ^^11  li^s.  linwi,  m- 
■nijun':*TTi-inl»  jm  eflcK!«n[ruagt.i 

ftiB.B  ipe*-JIHi-<^ll!i<dnGrlBJ  lection  ^ilhpnj- 
li4cl(>^«|   4i^>ik4..   *!usia!MM.'n  4r.d   •ifi!^— ^d 

iniii'h  niiLE,  h  innil<  T-P'ID  H  A  DIQ  TV 
HJUTDBOaC   lflT«  H;   I^UC'if  ;iiVw  tct  f>f,\i 


EKCeLLENT 

30  Cl6 
15-1 


FOHWAflD  GAIN  • 
F/B  RATIO  - 
VSWf4  - 
POWER 

HAMDLll^G  '      2000  WATTS  PEP 
BOOM  LEMGTH/QIA.  ■  m  x2  1/8 


LONGEST  ELEMENT  -32  8 
TUftNINO  f^ADIUS  '  18  9 
WIMD  SFC  -  S.4  SqFt 

WEIGHT  -  42  Lbs 

WINO  SURVIVAL  -  ^0   MPH 


UPS  SHIPPABLE 


$239.95 


COMPLETE 

COMMUNICATIONS   WITH    ATB-34 


IvHf -UHF  DX-ARRAYS 

I44«  220«  450  Mhx 


HF  MONOBEAMS 

10  15  20  METERS 


*^^ 


20  ELEMENT  DX  -  ARRAYS 

£0  ELEMENT  SPEC  I FIC  AT  IO?f& 


10  MfTERS 

3  ELEMENT  BEAM  :  Yttu  can  hB-vt  an  oulst^nding  slgnsl  usLng 
thiB  i^Q'TTiip^ci  thre^  elEiTient  beam.  It  Ls  ea^jity  mokunted  on  a 
llghtweif^hL  ratatjdr  and  takfie  only  a.  hwilted  [amount  of  space. 

MODEL  HO,    A2a-a  $fig,9r> 

4  ELEMENT  BEAM:  A  real  tiK'eTs  beam  for  the  active  ham 
wbfl  wants  a  id^  Hi(tr»til  on  10  imeters*  Movuit  on  s  good  ham  ra- 


forwflrd  Gain —  U,2  ci> 

tVp  Batlo —  20  dh 

t^vd.  Lobe  at  1/2  f*wr.  Poini 

horiEonial    — ,-^^,-^-  4a'- 
vertical    — 


Heiglit 

(Width  K  Etepth 
I  Turning  Radius 

Masfimum  Magt  Dia. 

Vertical  tiupipoTi  muBt  not  auppS  k'd 
2  MEltfl   DX-12£i        I  1/4  MElEi* 
Am.  Nrt       $4^.9S^ 


SB* 

144  Mtu. 

75"  K  M' 

i  1/5" 
9 


Impedanoe 52  o-hms 

VS^'ft  at  trequency 1-1 

Bandwidth  W/V.S'VL'H 

UesB  than  2  -  I  ----^l  mhi 

Pwwei  Hanrilln*  —   2  KW  PEP 

2'AO  Mhz 


tator,       MODEL  KO«    A2S-4 


7a" 

53"  K 
32" 

1  1/2" 
7 


432  Mhi 
42" 
3d"  £*"  J(  11'* 

IS'* 


SPECiriCATlONB 
BOOM 

LONGEST  ELKMKNT 
ELEME^fT  DIAMETER 
TURNING  RADIUS 
FOft WARD  GAIN 
FBONT  TO  BACK 
SWB  ^  FREQUENCY 

wEiGtrr 


15 


1  i/2'rx  10' 

IT'  6'» 

7/8"  -  1/2" 
10' 

e  db. 

22  (& 

I  to  1 

II  lbs. 

MiriRS 


*7P.' 

A2tl-4 

I  S/S-'k  IB' 

IJJ' 

7/8"-  ^4"" 

14'  3" 

Id  db 

25  db 

1  U»  I 

21  Ihis. 


DX-2Zn      3■/^  MET  EH  DX-4ao 
$37,95  $32,915 


40   ELEMENT   DX-ARRAYS 


40  EL 

Foniard  Gain 

r/B  fintlo  — -^^— — 

|l%(fCl-   Lobe  at  1/3  Rult. 
llQTt^Dfltal    -  — — '-  — 

vcrttcai    — ' ;-"'-" 

J  Height 
Width  K  Oepth 
TumiDj;  Radius 
,  Maiicimun)  Maat  Dia, 
Net  WeLifht  l.bA. 
Wind  Rating 
suck  Kll  No. 
lAmat'iHiT  Not 


EMENT  SPf 
17  db 

PqJnt 

—  ;.i2' 

—  2U- 

144  Mhz 
lis" 

IQJ  *' 

DXK-I4a 
$59, 9S 


---  1  -  1 


CiflCATIONS 
ImpedancB  -~~—^-— 
VSWP.  at  Fre^juenL-y 
Bsnd width  ^'/VSWR 

Lfiss  than  ^^  -  1 4  mhi 

Ptjwer  Handing  —  £  KW  PEP 
?2D  [^hz 


3  ELEMENT  BEAM-  A  high  auatity  besitu  which  oan  be  rnoLuitiKl 

dit  a  maat  with  &ther  auteiunaa.    A  ht^\ivy  duty  TV  rotator  wbil 

haixllc;  jiti 
MODEL  NO,     AS  1-3  SaS.SS 

4  ELEMErJT  BEAJk!:  For  the  \h  meter  enthuslajiit  thus  beam  will 
give  peal  DX  frtsrff]rmance ,  when  mcmjit'&d  or  a  good  ham  ro- 
tator it  VkiM  withstand  the  most  adverse  weather  condiLti>ns> 


78" 

132'' ji  20' 

90  mph 
DXK-24(I 

$54.  S5 


4a?  Mhz 
42" 

'ir'x  u" 

12 

&0  mph 
DXK-44«J 
$39, 9S 


MODEI^  MO.    A21-4 
SPtCliiCATIONS 
BOOM 

LONGEST  ELEMENT 
ELEMENT  DIAMETER 
TURNING  ItADIirS 
FORWARD  GAIN 
FRONT  TO  BACK 
SWH  ^  FREQUENCY 
WEIGHT 


A21-3 

1  T>/r'n  12' 

22'  10  " 

7/6-'  -  3/4" 
13'  -  3" 
«  dh 
2a  db 
1  to  1 
11;  lbs. 


SI 19. ^5 
AZl-4 

1  3/4"  K  21'  6'^ 

22'  ly  ' 

7/8"  -  3/4" 
15'  -  S" 
indb 
2&  db 
1  to  1 
32  Iha. 


20   METERS 


HF  Verticals  10^80  Meters 
•efficient  top  ring  •  fiberglass 
trap  forms  •  enameled  wire  coW^ 
•  solid  aluminum  capacitors  •  no 
tuning  required  •  full  compresr 
sion  clamps  •  omnidirectional 
coverage  •  reinforced  base  •mast 
or  ground  mounting  •pre- marked 
sections  •  easy  assembly  •  supe- 
rior qualfty 

3  BAWD     20-15     meters/Model 
ATV-3  .  .  _  . . $49,95 

4  BAND     4*20-16MO     meters/ 
Model  ATV-4 $89.95 

5  BAMD  aO*40'20'1&nO  meters 
/Model  AT V-5 $1  09,95 


^^ 


Speak  up. 

We  know  ail  flt)04i.t  up  \n  fact,  w«'re 
ni^piit3«r    ont    fforn    tne    jround 
up  ..when.  It  comes  to  ajnaleur  corn- 
muni  cations  towtri    'We've   been 
bui1dlir>3lhefiritOrHA/^5fiJr  mor«  [(lan 
t'fl'orJecad**, 

wnitri^r  you're  trunkirtg.  c*ank-ijp, 
guye-d  or  fnet-standirt^  check  wttn 
U4  first  We're  lri-E:(    RelidtoSe,  dc- 
perddble. 

Wnen  we  say  number  one  from 

th<  ground  up,  we' r€tiill<:in3  about 

towenr  lik^  Tri-£j("5  rKw  "Big  W" 

shown  here   it'*  *  fnee-?tandiir>3 

crank- up  with  *  height  of  Sd-ft, 

providing  gcKKi  OX  cap*tHiity  at 

<o*  co%t  tdf -ai  for  Mfious  HAM5. 

Modd  W51 

(51'  Self^upporting) 

$850.00 


ri-Ex 


itma. 

cflmmttH 


SO  ELEMENT  DX-ARRAYS 


40  ELEMENT  SPECIFICATIONS 


FDrward  Cam  - 

F/B  Ratio 

FVitk.  Lobe  Hi  I 
hoTJtontal  - 
yertlcal    — 


2U  db 

.___  2u  db 

/2  Pwr.  Poini 


Heigh,! 

IWidtb*  Depth 
iTumlns  n&dlus 
Maxim Lim  Matt 
yK-\nid  HatLnn 
Nel  WelEHt  Lts», 
I  Slack  Kit  No. 
AriialtfUT  Nl^L 


Dta, 


144  Mhl 

lat^' 

2  l/g"" 
00  hiiuli 

Si  09.  an 


]nipeLlarif# — -  32  ohms 

VSiAlf  at  Frequency I  -  ) 

Bandwictth  ^  /V3Wa 

Leg  a  than  £  -  1 4  mhz 

Power  llaiidlm^  -- 


2  ELEMENT  REAM     Full  si^e  beam  perlormanoe  for  thcatzlivt 

20  Tnet^T  ham  with  tiTnited  space  ajiA  hudgi>t. 

M01>EL  NO,     A14-2  $lQ9,fl5 

a  ELEIV'SENT  &EAM:  A  real  DXer's  bi-am  with  full  .15  wave- 
length element  spacing.  The  heavy  outy  coriatruction  gives 
years  tif  trouble  free  sfirvic*-  MODEL,  NO,    AU-a         $133,95 


lai" 

1133  'x  iO' 
j6S" 
2  1/S" 
90  mph 

43 

SSI?.  95 


2  KW  PEP 

at" 

ra 'ii  11- 

2  1/2'- 
Eld  mph 
24 
DXK-4t$0 


SI^ECIFICATIONS 

BOOM 

LONGEST  ELEMENT 

ELEMENT  DIAMETER 

rUBMNG  RADIl^S 

FORWARD  GAIN 

r/B  HATIO 

SWR  ^   FHEtiLE^fCY 

WKIGHT 


A  14-3 

1  5/&"  x  Idf^ 

ris'  ly^' 

1   l/ft"'  -  3/4" 

IB' 

s  db 

1  to  1 
30  lbs. 


A  14-:j 

135'  10'' 

I  I/*'*-  3/4" 

21V 

8-  db 

ri  db 

1  tn  I 

1^^  lbs. 


SST  T-1  RANDOM  wuti!, 

ANTENNA  TUNER 

Ail  band  operation  (160-10  meters)  with 
any  random  length  of  wire*  200  watt  output 
power  capability  —  will  work  with  virtu  a  Uy 
any  transceiver.  Ideal  for  portable  or  home 
operation.  Great  for  apartments  and  hotel 
rooms  —  simply  run  a  wire  inside^  out  a 
window  or  anyplace  available.  Toroid  in- 
ductor for  smaU  size:  4-1/4**  x  2-3/8"  x  B*\ 
Built-in  neon  tune^up  indicator.  SO-239 
connector.  Attractive  bronze  finished  en:* 
closure.  Only  $29.95 

SST  T-2  ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  fed  antenna  as 
well  as  random  wires,  Work^  great  on  all 
bands  (IGO-IO  meters)  with  any  transceiver 
running  up  to  200  watts  power  outpvit. 
Increases  usable  bandwidth  of  any  antenna. 
Tujies  out  SWR  on  mobile  whips  from 
inside  your  car. 

Uses  toroid  inductor  and  specially  made 
capacitors  for  small  size:  5W*  x  2Va^*  x  2^.** 
Rugged^  yet  compact.  Attractive  bronze 
finished  enclosure.  SO- 239  coax  connectors 
are  used  for  transmitter  input  and  coax  fed 
antennas.  Convenient  binding  posts  are  pro- 
vided for  random  wire  and  ground  con- 
nections. Only  $49.9  5 

SST  T-3  IMPEDANCE  TRANSFORMER 

Matches  52  ohm  coax  to  the  lower  imped- 
ance of  a  mobile  whip  or  vertical.  12 
position  switch  with  laps  spread  between  3 
and  52  ohms*  Broadband  from  i-30  MHz, 
Will  work  with  virtually  any  transceiver  — 
3O0  watt  output  power  capability.  SO- 239 
connectors*  Toroid  inductor  for  small  size: 
2-3/4'* 
finish. 


X    2**    X    2-1/4.**  Attractive  bronae 
Only  $19.95 
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6  METER  BEAMS 


■fftix  *-■'  ■  , 


U5-6-T0   iliMINTS 

roven  perfoirnsance  fram  rugged ^  Jull  aE^t^  6  meter  heams. 

lement  spflclngs  end  lengUts  have  hctrn  c-HTOhilly  etifji  nee-red  to 
Lve  beyL  pattern ^  high  (ocward  g^ln,  good  front  fo  bAck  rattq 
net  broud  fr(-i|ui!>nc;y  rCi^puiliBe. 

-aoitis  are  ,!?5&iv*i3  pnd  elements  are  a/4"-  5/s"    .M9  wall 

caml^G^B  cKroTnE;  finish  sluminjm  tubing.  The  3  snd  5  etement 
eaniB  have  1  3/a"  -1  1/4"' bo<irng.  The 6 arct  10  element  benms 
ive  1  S/S"  -  1  1/5"  booTiin,  A  El  brncke^s  fire  heavy  ^u^c 
jrtnedi  alumiinjm.  Briffht  finish  cad  plated  ubolt*  a  re  adjustable 
»i*  up  to  1  ^iV*  mast  cm  3  and  S  element  and  £"■  d(ft  6  an44  ift 
lement  bcamsi  All  models  may  fee  mounted  (&r  horJi^oTitaS  or 
:]rtlc:B|  poiari^ntEon. 

GwfKatures- IncJurie  adjustable  length  elements ^  kiluTK'alt  Reddi 
IsU'b  and  built-in  coax  flttitt^  for  direct  &2  ohm  feed.  These 
eamB,  are  factory  marked  and  gufipli-ed  with  instructions  tor 
nick  aseembly* 


D-t^fimion 

3  element 

Balk'rrignL 

6  ftumEnt 

1 0  ?-1emE!nt 

Mii*.-I  No. 

ASfl-3 

A&D-& 

A5Q-6 

A50-10 

SifOrfi  Lfly^^^ 

fr 

12' 

50' 

24' 

LcmgesE  El. 

]17" 

117" 

117" 

n7" 

Turn  Ra-d4us 

f>' 

?"0" 

ir 

IT 

F^wd.  Saiti: 

7.5  (tB 

S.5  dB 

iisde 

13dB 

F/B  RfltlQ 

20dB 

24cJB 

26tlB 

28  dB              1 

WEight 

7ftii 

n  ilM 

11?|l>s. 

25ll>5 

COAXIAL  DUAL  STaCICING  K1T$ 

D^ouble  j/um-  effettiifi*  wdiite^  po*ftf  by 
sfiCtir*  6  rflcteir  beatilB.  Cusli  Criift  coaxial 
litaciLina  !cEt:^  provide  a  Birnpie  uid  cfTLcicol 
FncEhfxl  for  realizln]^  3  db  addLtLonaLJ  ^ajn 
white  malfltSLfiijii  th*  sitpsrifli  ch^rtc- 
tfnilici  r}f  our  jiniiie  b-ramS.  The  sta^ldnB 
kits  ore  complete  with  ¥SJ-'y3{\^  caMt  aitd 
pTKasscmblftl  fittmgs  for  direct  52  ohm 
ted. 


ODE  I.  WO, 


FOR  STACKING 
A5<^3  M  A50-5 
ASa-Sflj  A50-iO 


AMATEUR  NET 

tli-S^S 


RINGO 
RANGER 

for  FM 


4,6  dB'  -  6  dB** 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 

Ciish  Craft  has  created  another  first  by  making  the 
vvorld's  most  iwpulsjr  2  meter  mite  una  twice  i^  good. 
The  new  Ringo  Ranj^i"  is  develope^d  from  the  biak 
AR-2  Tvith  three  half  waves  m  phase  and  ji  on*?  eighth 
vvave  matching  stub.  Uingo  Ranger  gives  an  exti'emely 
low  angle  of  radiation  for  Ijetter  signal  coverage.  It  Is 
tunable  over  s  broad  frequency  range  and  perfectly 
liiatehed  to  B2  ohm  ^4?51j£, 

A«X-2,  137-160  MHz,  4  lbs.,  112" 
ARX>220,  220-225  MHz,  3  lbs.,  75" 
AHX-450,  4^^5-450  MHz,  3  lbs.,     39" 

'    Reference   \^  wave  (Jipole. 

**  R-efoitnte    y^k    wavt   whip  u^ed  as  gain  at&Jldaitl  by  niai^ 

^ofk  full  quieting  into  more  repeater^  ;ind  extenrt  the 
-adiub  of  your  direct  contacts  with  the  new  Ringo 
Sanger^ 

fou  t^^ti  up  dsite  yfiur  present  AR'2  Ringo  Vi^ith  the 
[inn pie  addition  of  \\\\%  extendti  kit.  The  kit  includes 
;he  phasing  network  find  nec:e:isa.ry  element  extenjsions- 
rhe  only  moditkation.^  required  are  eaay  to  make  ^aw 
ilita  in  the  top  section  of  your  antenna. 


ARX-2K 


CONVERSION  KIT 


2  METER 

ANTENNAS 


A-FM  flIN-GO  3  75  dB  Gain  (rrfeniTuse  \  wav*  ivhlp>.  Haif  wnvio  Isnj^th  an- 
tetinn.'i  with  (lLi^er-:t  At.  ^Cbycid.  52  oftjn  fttd  Lilita  Pl^Z^&f  1»M^  «1^1»  of  Tsdift- 

tjon  with  l-I  SWk.  F^ctery  pr^oKBetnbJed  utd  re-ad^'  to  InataJ].  B  ttL«L«r 
partly  prea5s«mti3cii,  all  b^jt  450  M?l£  t!<Jk-e  1  ^"  rta^nt.  Th*re  !irc  murci  rtjiiE^ra 
kQ  U!i«  Uma  fill  other  fM  &Jttetmfl£  cnunn  bUiMl. 


B4«>del  Nuimbar 

AR.£ 

AR.25 

AK-6 

AI1-22D 

AR-lbO 

Frequcnri'  MHe 

las-iTS 

135-175 

iO-f>^ 

220^225 

^l^fl-^6o 

Power— Hd^.  Wflitta 

njO 

BOO 

IW 

30O 

2150 

Wlfld  area  A*],  fl- 

.31' 

Jl' 

,37' 

.:?Q' 

.!*■ 

Q'ij  POLE  ^p  t{>  D  dB  Qatn  over  k  ^^  uiaint  dtpoEe.  Uv«r;i]]  lUtt^nnii.  Ij^ni^th 
1*7  MHi!  M'  22fl  MHa  —  I*',  43B  MHi  —  S'.  paUcnv  3*0^  A  dB  (^aln. 
liji;^''  -  S  dB  .gdhVt,  53  dJtttc  r«4d  C^^fi  PL  ^^  tOhiiti^lOr.  Pjirrkn^i^  inrllidRS  A 
ti.yYt\^\i;X^  dipo-li^  a.ssembLlea  on  rnouiiUng  bacitTu.,  iumexK  iknil  mII  h»rduvare. 
Vertical  suppoH  jn^t  nol  iup'plifti. 

AFe^-4D  144-330  MHsi  lOM  watta.  wind  area  2.5ft  sq.  ft. 
KFM.^'IA^  11.(^-2.1^  MHf.  IBOO  watts.  Wirtd  sn-^a  l.fiS  sq.  ft, 
A:PM^44I>  43&-4Sa  MtCs,  lEKlO  w&tte,  wind  area  1.13  ^.  ft. 

D-POWEft  PACK  The  tig  ajgiiaJ  hiz  elejit^Ktt  jtrrai^i  fcr  S  meter  FJH,  uras 
two  Al-tT-ll  yifrls  with  B  honzctHal!  maunttcig  boem,  MSiiJiSiil  iLiirrirEs  ;ind 
all  hjirdware.  Foi-waM  gain  \%  dB,  T/H  i-;iUo  3^  nlH.  '^  powpr  beamwldtn 
i^^.  diin5ns".Kn!5  lH"x  iifl"  jHO'",  mm  radikisfiO'',  Tveight  15  iba.,  52.*hjh  ftesd 
takes  PL-:fif9  fitting. 

AUT-K  Ha  -  US  MHE,   IflOO  Wilttfl,   Wind  nrtii  2A%  sq.  ft. 

D'VAdi  ^tACKJHCa  KITS     VIPK  includes  honzontaJ  maunlLn^  boom.,  harness, 

AVer  the  asngfte  hntettuA. 

AIl^VPK^  j:antplet»  4  eEem^nt  £tiic;hEn|^  hjL 

AI4-SK.  4  *li?mc[il  <:t>Ji.j;  harn^iis  cmty 

AHT-.VPK.  toMiplett  11  #lenjenl  atackLn.g'  kit 

AUT-SK,  11  fflemcrt  corns  hnrnflfls  <>nlj 

A44&-3K,  a  +  i4  ^l^^iat^ciL  c;a&x  Itameaa  anEy 

1^-6-11  ELfMEWT  VACIS  The  atojidBrd  of  compnitHon  in  VHF-UHF  com- 
munScatiQiia,  now  t-ittt  for  PM  wid  wertJcal  polarazatron.  THe  four  and  sJ*  el*- 
nlent  n^o^ej,;  ran  t»  tower  side  uiotmled.  AIL  art  mt£4  ni  lOOt^  wntts  with 
direct  ^2  chm  fe^d  lUiil  PL-^S'Si  pomnvclgra. 

Modei:  Nu:ntber  AHT-11 

aKxrn/Lon^&t  ele.  144 'V4d" 

Wght./Tuns  rtkdiu.?  ^  IIjm,,  7?' 

il*ifl/F./B  ratio  dB  13.2/28 

'i  Power  baam  iS^ 

Wind  ansii  fK^.  ft,  1.31 

FrcrjfiKncy  MHa  I4e-14S        14e-14fi        *4O-4B0i       4^P'■J50        ^o-ajs 

i=-FM  TW4St  l1i<4  dB  Gain:  Ten  etemnitfl  hoiizonLal  potari^ljon  Tior  low 
end  L-«vei'age  ajid  te^i  ^Ibcuiirtt^  yenJcp:]  [xjL^riejk  Lion  for  Fl^  rav^rikj;i;.  Fi^p 
ward  j?Aln  la.-i  dB.  F  'B  i:ai:io  £^  dB,  bocni  length  i;i«"^.  wejght  Jt>  Hbs.,  I^^i^l 
ettmtnt  40",  S2  Lilhtin  Jl^Wi  Mut^h  (IrtySn  cttrTn;ni,s  lfl.ke  PI--M9  (sannecloira, 
u^es:  two  9(rjMra(  e  Feed  I  iJiea, 

A147-20T  14Q-  14T  MHz,  lUOO  watts,  wind  araa  1.42  ai|.  Yt, 


A-14T-4 

A44&-I1 

A44S-a 

Aaao-11 

44  ■'/40" 

eryia- 

gs'vsw^' 

tfl2"/2fl," 

3  lbs,,  44" 

4  lbs..  SO" 

S  llM..  19" 

6  lbs.,  51" 

fr/^O 

ia.2./ss 

J:J/3& 

]3.2;2B 

W 

■tS'' 

60' 

43" 

,4a 

m 

.30 

.i«> 

WG//  PERFQRMAHCE 
VHP  YAGIS 


3/4, 1.1/4,  2  METER  BEAMS 

Th*  stAhtiiird  df  conipai-iso-rt  In  amateur  VHtVUHF  communlcii- 
ticms  Cagh  Craii  yB^is  combine  all  ouE  fnerformance  anf\  ^v^\»- 
bllEty  wiUi  optimum  size  for  case  of  ag.KCiiibly  and  mcjunlLi^.  nl 
your  ijitc. 

t-i^fhtwcajjht  yet  fTj,|Jjf<tJ,  Lhc  ainteiiinas  havt'  il/lG^'  (J,  0,.  ^cdld 
aluTninuin  eli^nitMitfl  wtLh  ia/lC^'  center  fifc-t ions  nitmntei:!  (.h1  Henvv 
duty  forrried  brackets*  Boorns  :»re  3"  and  7/W  iKTh  jjhinn'numi 
tubhig.  Mas  I  mounta  of  l/ii"  lornncd  aluminHW  have  .id|u5taliilii! 
u-bolte  for  up  id  l-l/£"  0*0,  ma^ts.  They  can  l>e  mounted 
ff^T  liarLxpnti^Ll  or  vt±r(ic:al  polar izatloii:.  CoiiipEete  Jeiijtri^otlojia 
incJurit  data  on  2  meter  FM  repealer  DpL'ratioii. 

New  features  Inulude  a  kilowatt  fteddj  Match  .for  dirtcl.  V2  rihm' 
L'Oaxlal  feed  with  a  slandartl  PL-S59  fitting.    All  eStimtfnfcs  ari? 
3[^aced  ;it  .  ^;  wavti:lt:n|^h  und  ta(^fed  for  improved  bandwidth. 


iVIodsl  Nd. 

A1447 

AH411 

A3  20- 11 

fiiA'JO  1  1 

DEScfiplion, 

2fiy 

2m 

l!4m 

(im 

Elemenli 

7 

IT 

11 

n 

Boom  Ln^ih. 

9»" 

144" 

W7' 

B7" 

Weighi 

4 

Ei 

4 

3 

Fiwd,  G*1ti 

11  dB 

13  dB 

13  dB 

l3dB 

F/B  RflftiQ 

26ilB 

28  (jB 

20  m 

33  dE 

Fwd.  Lc^tH* 

!^  pvif ,  pt. 

46 

42 

42 

42 

SWR  ^  Fnjq. 

3  tc  1 

1  to  1 

\  10  1 

Itol 

VHF/UHF  BEAMS 

A50-3        $  32,95 
A50-5  49.95 

A50-6  69.95 

A50-10  99.95 

AMATEUR  FM  AWT 
A1474      $  19.95 
A147-11         29.95 
A147-20T      54^5 


A14722 

A220-7 

A220-1 1 

A449-6 

A449-1  1 

AFM^D 

AFM-24D 


84.96 
21.95 
27.95 
21.95 
27.95 
59.95 
57.95 


A 144-7 
A144-11 
A430-1 1 

EWNAS 
AF[\/I44D 
AR-2 
AR^6 
AR-25 
AB-220 
AR-450 
ARX-2 
ABX-2K 
ARX-220 
ARX-450 


21.95 
32.95 
24.95 


54.95 
21.95 
32.95 
29.95 
21.95 
21-95 
32.95 
13.95 
32.95 
32.95 


P4^¥£;rj|:>li<iin: 

DX-Arrav 
Fram&&  l-larnsis 

[40  E.) 
Frame  A  Hanneu 

(gOEl.f 

t20El.l 


144  MHz. 

Mtide!.       Prica: 

CJX.12i3       43,95 

DXK-140    59.95 

DXK-ia0 109,^5 
DX-Tidiy      12.&S 


220  MHz, 

Model.       Prka; 

DJt-J2Cl       37,95 

OX  K -240    54.55 

DXK-230    89,95 
D>!-2BN       l^.flS 


432  MHi:. 

Model:      Prk^: 

OX-430       37-^ 

D.i<X440  ag.S5 

DXK43I3   79.95 
DX-4flN      12.«5 


DX'VPB 


9,95       DX-VPil        $.9$       OX'VPU       9.96 
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For  all  you  hams  wifh  litUe  cars  .. 

WeVe  got  the  perfect  mobile  rig  for  you. 


Tho  Atlea  2\0%  or  215*  mciuaurutt  only 
gvj"  wide  %  QW  dflop  %  onlv  3H'  hkRh.  yul 
thii  Fi(H»ve  phfltti;i^riBiph  fthowN  how  nnFiLlv  Ih^ 

And  them's,  pienty  of  room,  to  apatm  fof 
VHF  gear  BUd  otlwif  tit't-flftaory  tnjuiiimtful. 
With  tba  fixcLusivff  AUa»  plug  m  di!%Lgn, 
rnu  KMTi  slip  yinir  Albin  Jm  ftDd  ihiI  tif  yuuf 
nir  in  n  matter  nf  seojiiib.  All  canned Eanf» 
ure  made  aytaiiiatic«tl)r- 

■irr  DONT  LET  THE  SMALL  SIZE  FOOL 

Ewn  t)iai«h  the  Atks  210%  and  lllx  tnuw- 
caivef^  am  l«fs  tlion  Nil  Ibii  ii»  Aod 
wetf  hi  or  Qther  HF  imiMeliNHiktlNi  Alliw 
b  ttnl?^  a  p4isi  to  perionammje. 

MO  wyrs  powu  iatgw! 

TMfi  psvnr  ieni  dp  «  14^01  powBd  itwh- 
it  incn^Ue  but  irui.  Alku  ifHW- 


cuiialantly  reFlet;!  (jrartt  Burprlsti  mI  fhn  hIk- 
□j^lfilri'ingtlL  Ln  rintirjHtiii  to  eti^piJiwMr  myn^^:. 

FULL  S  BAMD  COVERAGE 

TLb  21Qx  cuvera  ia«}  mOttihs.  whllu  \hn 
21&K  cmrer;i  1 5- £60  imiliir^,  Addiajii  thfi 
Attaa  Model  itK  Crynttil  OtdtliilDr  pruvkjis 
greatly  increased  friFL^utTncy  covnruj^  fnr 
MAKTi  mui  netwcn-L  npnrallQfl. 

KD  UtANSMirrtR  TttNING  UN 
IXIAOKC  CONTROLS 
wiLh  Alias'  Iqtal  bnwJhatidltiK   Wlih  \oiir 
Alias  you  gst  ituftatit  QSV  and  hnmJ  eJ^Hipi^ 

MOST  AHVAXCED  STATE  Of  THE  A^ 
SOLIO  STATE  DE5IGX 
eai  oftiv  acosunb  For  tli  hf^l  wtif ht,  bul 
as/rntw^  foo  f«Bn  tiT  to^  pm  otiiiiifiCB  and 


ExcEFnoNAL  immi:mty  to  sthokg 

SIGN.U.  OVEKLDAD  AMI  CXO^  HQO- 
L'L^TTONV.  The  excUi«iv«  troal  mm 
m  ihs:  rcc^iref  oOmn  yaa  !□  agmntn  1 
Id  fraqnsicy  tii  ritranfi  nn^hliHtnitt  t^nak 
thstn  yeta  b&v«  i^m-Ft  enperioiicBd  birfofe.  li 
yijpu  have  euH  ^iRt  ipvriiled  sa  AUst  tmos- 
csaiver  In  a  i^riwd^  buid  ttJid  tsmapuvd  U 
wilh  ati)'  cither  receiver  or  tninsoeiiNn',  you 
have  A  real  thnLl  ciiffilag. 


■till 


A  WORM)  WIDE  DEALER  NETWORK  TO 
SEBVE  YOU. 

WhoLhar  ytm're  lirlvitiK  a.  Hondu  in  K^noag 
Citv  tir  H  M«rrt*i!ti8  Bern  in  Wmi  UurmnEiy, 
thoro's  3D  A  tki^  dealer  nmir  yuu. 

AtJiis  210X  or  2IBX  ,  . §765.00 

AC  Consf>lr  I  10/2211  V    .,...,  Il3!^.0a 
P or  ub  le  AC  sy  ppl  y  110/  '^2^  V    » 1 0  ^.UO 

riue-ln  naubUF  kil t&S^.DO 

lOX  CHt.  im  errvtalJ  _ tS^.Oa 


pi  rn-iv  rren  TT  nn  ivn^ 


UltVUK  pl«  y«H  all  tlH  bdl  POUKTWH  RIMd 


tK 


«i*enFw;4JW. 


PKENOMENAI  bELECTtVrO 

TV  exdusiire  fl  poje  {iryriAl  UiddflT  fUl«r 
und  in  Alias  tradnBiraini  finftrvHiibi  « 
niaiof  breaLtfaftnth  ^  fU^M"  diwitfii.  with 
unpref;^ileBtel  sklM  Md«ctt%ilT  A^  ^^^ 
liiti^  le  rfrrAc^Hm,  A  !t  the  dbove  Mrnph  shoii^ 
th2£  filler  pnnik|«9i  a  ft  (Hi  b«nimldih  of 
370^  Herli:^  €D  dh  ilciirn  of  only  IJQD  Hartu 
and  $  faandividlti  dl  onl^  QZUD  Hirtj  a!  tJD 
(fh  cfiowit!  UltiffijLta  rv^aciifln  ist  in  uxoni  Of 
UD  dh;  pvaler  thQn  llw  mesiruniig  limit* 
t^  BHst  tesi  aq;utpiBffitr. 


DiBitAt  Oial  DD-^B tia^.OO 


Fnr  ontfitete  detalb  ana  four  A^k»  teffer^ 
or  drop  us  a  (xM  and  vraH  Buiil  yw  4 
imicimnt  with  dimli-r  Itst- 


^''S^S-''     RADIO    INC. 


AMATEUR 
ANTENNAS 


''the  home  of  originals" 


SUPER   GAIN 
Twt]  Mei«ra 


MQBIL^ES 


fttLT  ^41 


STANDARD   GAIN 
MOBILES 

Two  Meters 

*  ij$  wiMeliFigtti  —  X*  4b  K4ln 
mtt  1/4  wavt  fnoblli 

HOOEL  BBLT  144 

DC  -'.  nomj.  (u  JfiiL  imMh 

hp  =T-i_ri  ■ms-act  spr^r^  "i^  If 
WIL  SFFC  l4[j-!»-U  Mi>C  PLK/t 
ArArrr  t        -     -  tbim  tmm  inimM 

ir  Hit  s*c  a&3i4J  *«  nt^nf 

HLrSTl..ER 
-SUCK-eUST^R- 


HL  144 


"b.?  Hb  gain  uwt  I,-*  ««'«  mQt>1li) 

antffiii>j 

FreqLMHicir  cuvQf|iss>-]4L^14*i 

Mhr 

SWF!  !tt  rewmUftcw^U'l  tfliW.M\ 

Pavief  Tiatinfl — ?ntt  wntit  F'M 

TWO  *HB  8 IK   METER*-. 
TRUNK  LIP  MOUNt 
I^DDEL  HFT 

Four  sechan  tiliKo^k  inlifnniO 
pejrntls  Mptnl*  «tiuttrr«iit  tat 
sfmul!»T*OUl  it«niirt«i  flr^  1*0 
^nd  six  ifwnn  QipiimliQ^il 
hs-ght:  «r  Complitt  *Jiri  trunfc 
«p  mounc.  ir  (MIL  SPEC  HCr^U 

irtiF.,'UHF  jjnriuu^ 

HOOF  UOUKT 

F«4  ttimnita^  iiiHllfffctl/l 


cot 

144 


SB 


HooEi  cgriM 

QcE  t^ig  1'Ib'^'  fwrlci-rnunrv,  lupr 
rior  ncEitfjnjs  r-tpabilih'  ^iXfi  in  it 
15'  colifiEair  artsfiwi*.  f^iiy  iintai 
lAlJqn  on  wtit  or  edlfpi  i^l  tiJuh  I111 
ttlthpMt    [JriiiinK    •cDmpleiifi    '^llh 
H'  MIL  SPEC  flC^M-U  i«d  F'i.2M 

PH«lLt41J0 


AU  resonators  are  precis  ion  wound  with 
optimi7.L»d  design  for  each  band.  A^em- 
biy  mclude^s  17-7  PH  stainless  steel 
ad] unable  tip  rod  for  lowest  SWR  and 
bjuid  edge  marker.  Choose  for  medium 
or  bigb  power  operation.  i 

STANDARD  HUSTLER  RESONATORS 
flower  Rating:  400  Witti  SSB 


AM 


1} 


MODEL  Ctt^4 

UiCfrhcd  with  V-^4  bjw  lit  Fir  jiII 
imbtlv  tell  liniritnii  —  L#^|l^  "i 
n  "      Molft^i   M'Vi  cablf   not   m^ 


ttUHH  UP  vauMT 
HWEtTlff 


Mod€l 

Band 

Price 

RM-10 

1 0  meters 

$  6.50 

RM-15 

1 5  meters 

6.95 

RM-20 

20  meteri 

7,30 

nM-40 

40  meters 

13.20 

RM-7B 

75  meters 

16.50 

RM-aO 

SO  meters 

15.96 

^ 


SUP€R  HUSTLER  RESONATORS 
Pawar  Rating;  Legsl  Limit  SSB 
Sufwri  have  wida«t  bdrtdwHifh 


i-BT¥ 


HFT 


*V4 


s 


i:>ELJUXE 


$9  00 
MOBILE    MOUNTS 


CCW 


■I 


MAftfiLTUI 

Tfuni  Up  ™*HJFil  far  tm* 
Ivm.  irntillifif?n  on  wl* 
tf  <idc<i  ci'  Irur4  lid    In- 

rvf.tan  dhfli'tliBci 


DeJuw  trunJl  Lija  itteuHl 
vilh  lid  d«gnw  tA'vui 
bill   tor  fti|i|l£ininX  i^- 

nc  F«ii«  —  inttallMran 
lnclyd»  17'   RCtSaU 


INOBCI,  ecHt 

■1^1*1  n  mtttf  iTwwi^  Ttii 

4ll  ihiipf!*,  in||>ra  rwn 
rnclbdcii    IICI'    iwIveI 


TSii-i 


H'DDii  imi^i 

r   »n^    tnehxln    W 
IT  SO 


nooEi  raw  1          *^ 

UQOeL&V 

Ti^nh   ^tKMI   ifiqunl  >pi. 

QbB   mK^t   CDmplcle 

IUI'1  .n  ^taOlfi  mi  dI 

*im(Kiitnt»<v  h^wt— ^ 

|r£A<i*  umfav  iTunfr  ■lid'. 

Ptwcm  5*39 

-k.<iPH^        ftiH-fSOO 

MO  b  100  IIHj 
**1  'K:'^5i      |P|^«c:S16S5 


My         •« 


Mcidel 

RM-IOS 
RM-15S 
RM-20S 
RM-40S 
RM-75S 

RM^aos 


B^d 

TO  meters 
1 5  met  en 
20  metert 
40meten 
75  mefcn 
80  met^ri 


Pfkt 

$11  JO 
12  66 

13.00 
15.50 

30,40 


SSH-I 


n 

? 


For  6-10-15*20-40*75^0  Meters 


HUSTLER 
MASTS 


ST^itUfSS  strci  «Au  liOgirt 

H»    OeCR^   I'ENDEil    QK    JIRV 
FLAT  iV^fUCt 

Hoon  ss»i 


1^  1U« 


P^Ju:  $1V  JO 

OUICK  DlSCOHIfECT- 
rta%   S1ft]NLESS    STEEl 
MQDSL  QI^I 

ji'irina'i  iiMi^M  iTii;  all  jMiti  -H^IHi 
ilAinlHt  tH«i  Hii  ?i  l^i^Kft — f«miht 
ana  mtui,   m«li   ihi   n'lhip 

PfEO  LF|<E        MDDCL  L  i4.»0 

1^4*1       hn^uvn      jja  i  Uii  niAIMIi,       r*1#F^I!*Tlf  hh 

Ptia:|IB.a& 

M0SCI  G£  M4A  —  Ditiuip.  T««i 
M*l*r  Cnlinrar  far  K^prntit*  Of  irtf 
ImhI  ttjtiail  tUfCiPitKin  e  Jt  |4N» 
WPP  »  I  >  #**•  *iR»lf  ***iHtiyt1 
IXJijrtKiPi  jl   thr  hKmznrt^   &hii~^   '^  ' 

Vfc  wMrtfr  tippei  *n£*"   1 1*  ^M     j.  I  t~ 

awn  dir  rMo^dKi'   k  li  <v  mnw 

HfKVw^    IJ3Q  MPH    ^ittldOv  «^  T«n> 
C«i   |Pf«   MP  n    l%i"  OD    lO'flV 


.fMi    il   ■•    POD) 

Wnc*  tit  00 


Clxrmt  10     IS     3V    411  M44tn 

Dnifl  HinUci  film  On*  Ivninf  t^h 


I 


'I 


mthi 


1*01 


MG^EL  4-onf 

*  Lowft   S WIT- -PIUS.. 

■  Fianpwidlh  It  iK  bm(«ctnl1  SWU 
].£  4q  1  at  Ibftle4  At  ^n;!  fi^t 

*  Hu«t1rr  ««£-lui<v#  tn^  CQvtn 
"Sprita"  #i!Tud*d  Id  cth(rwl9#  kru 
iini I nabie  clo-se  li^lefBnccs  aiuir^ 
'Pit  ■ci:ufi1:e   and  pcnrMiwni   lr»p 

»  Sdird  one  irtch  fiberf  li&t  Itip  formt 
ht  laptimuAi  lElectriul  tnd  im^ 
cii«Aie*i  itit»ci(^ 

"  £<t»  htflvy  duty  «^ufn»rKHn  mouM 
I  nf  E»rK*ct  «lt^  Nw  tan  -  ntgn 
M'vnift''  Tifiuialiin..  Mauntirig  turd 

UngtfL  «■  5* 
NOOCl  i4Tll 


tlp*4X|tfi  #l4iimmunn. 
'  SIE«<nlt>tii  Ltp*r  ::4imp»  peinmittrnj 
idliiiiiiDrm  **nheus  innufit  it  ihp 

ilU'nmiJm   ruhing 

'  GunririltMl  In  be  nilipil  ittcmbtv 
of  iny  nHilri"b«niJ  wfliirfl! 

'  Anl^nni  hai  %"  it  t^tud  aP  top  to 
4CCffp4  A'M-?t  4tr  ffM'JS<S  Huitber 
t«Hiii|lQt  fQif  7S  nwt«  aperatiQTi 
wft»n  <|l*l>rt4.         ■ 

«t  bwhdtki<f(h  Anil  i<,\gnti  tmitltH^ 
rfTiciiPKv' 
^  Fflptf  with  tn^  IcrifVh  Ki  'Olmi  CMt 

^  SSfl  if  CW 
-  UauF^kni    Oeund  llHulH  wllh  a* 
MtfiMt  <a4»il  t.  9«  niEf  nsiiprt  kilh 


Tyfts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 

TC-  12 


Tufts  Radio  Electronics  •  209  Mvstic  Avenue  •  Medford  MA  021 55  •  (6171  395-8280 


This  NEW  MFJ  Versa  Tuner  II 


has  SWR  and  dual  range  wattmeter,  antenna  switch, 
efficient  airwound  inductor,  built  in  halun.  Up  to  300 
watts  RF  output  Matches  everything  from  160  thru  10 
meters:  dipoles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balance  tines,  coax  lines.  S79.95l 


Aridtiitt  matching 
capacitor  20fl  pf 
10DO  voli  placing. 


Scfs  powfif  iinsc^ 
300  and  30  wans, 

m  lor  swn 


lAeter  mit  SWn 
arxi  Rr  walls  in 
2  ranges. 


Effiici*i>l 
iDf  gives 

and  l6ss 


airwound  Inltuc- 
rriore  wiiiis  ml 


Transmtttir  m«1ctiin|) 

capacLtDr     2QB    pi. 
10 DO  volt  spacing. 


Mr  MFJ  QTMS  vou  Ifis  iyiFJ941    yeru 

3tt  wtm  Mi  aaOei  lete  fw  rt»tim  tif 

At  MIHM  »**  4i&  yOH  uiKl2 


H  ^R   ^^^^^^H   ^V^^^^^ft  ^V^^^V  ft    'ffr 

Imii  tar  HMt  »iih  a^ 

fpiw  iPKiiq  MniiMg  tsfiKMms  tv  no 

1M»  to  VKU  HFJ  Vem  Timt  I  ^m  CMt 

tun  y>Our  KH  Criitgceivfr  power  oulpttt       i^  Id 

3EK!  ^115  RF  power  atfi|)u1  -  inct  makt\  itmr 


bJKkHnUiJir  10  M|  fMdMv  rram  ttO  1^  1Q 

line,  or  nMipi  mwt 

tnvirM  ■*».  landsBt  *•«    *erBc3i.  mofcrte 
iNftipH  beam.  qMHf,  m  wfulevet  you  have 
m  cm  ivf*  •ptrite  il  iMtfi  Mitti  |usl 


9W  evslRiig  BntenL  Ho  need  to  pul  up  Hfui 
«iii  jwrttfirwi  iQf  «Kii  tafH. 

mt  9^  by  b^w^  QUI  Itft  SWf!  Nil  miit 
l«ar  tfr.  WbIq  ^czt  wifll  ril  $qWI  sUfli  iv» 

iMt  m  Awta  tnir  *A  tf  Mte  4vt  iv^ 

■annfl  vwii  siks 

SO- 1  If  e«i  ^■■■etin  jh  pravtdid  la 
&ifi4initt«F  I'ripyl  and  c»e  M  mtcnne 
Ckflily  bve  war  imiag  posts  «  ioM  tor 

mt  lyJdncv  Mfie  inputs  (?).  ranctJMTi  wn  mfwl 
(1 1  and  graund  ( 1 ) 


THE  HAM-KEY 

NOW  5  MODELS 


NEW 

MODEL  HK-S 

ELECTRONIC  KEYER 

$69.95 


m^mt  va«i  twgi 


Sol  »49 

—  J    a3^*^ 


95 


HFJ-WD  £aMD  TUNEH        '^'-"~ 


It 


I  iV  Hf  kB 


»■ 


T  * 


3  i«l4i 


SOfli 


•  • 


tl  *39 


95 


2kb4  H9H  1  f«  I 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MfCROPHONE  AND  TRANSMITTER 


95 


LSP'S3MX  X  mi  dymmic  fangs  fC  log  ainf)  md  3 

rery    3  conduciCfT.  ^a"  ijiyyie  fvcKft  tor  tnpui 
'^■■'4  OVUM    2-3F19  «  I'l  r4  X  4  mctws 


,r«   witA    kincocrmiiicdi    4    pin    iltc    laek. 

uuiejl:;  CMlie.  rot»lt  *Ufd*Qn  aMr^UA 


CPO'SSS  Code  Oscillator 

F^  |h«  NpwCQm«f  io  lesm  itw  Mor»«  cod« 

Fdi  IM  Old  TiritBff  ID  polish  htf  fill 

F&i  ih«  Coo*  inilnjcloi  to  tutch  l9'»  djii-ii^- 

*  S*rKi  ciiAp  ctesf  con^  wtih  plutitif  oi  •oMi»  fD» 
cimtmrn  use    »  Se'f  ccwii*in«d    lH9Mh«P     vo4 

bliltvnr    >■>  Tapt((M*inir  US    comsiiyciNon    m-  Uvn 


•  I  amble  ctrcul*  for  squeeze  l^eyl"^ 

•  Self  complelirHi  dots  &  dashes. 

•  DdI  memory. 

•  Battery  operated  with  pro vislona  for 
external  power 

•  BuJIt  in  $fde  tone  monitor. 

•  Speed:  Volume,  tonie  &  weight  controls. 
»  Or rd  block  or  direct  keying. 

»  U^  withexlerndl  paddle£i/chas  HK'1. 


Model  HK-1  $29.95 

•  Dual  lev«r  squeeze  paddle. 

•  Usewith  HK  Soranyelecffonicktyer. 

•  Heavy  base  ^jih  non  slip  rubber  feel 

•  Paddles  reversible  for  w^de  or  cloae 
linger  spacing. 


$ 


29 


95 


$ 


54 


95 


$ 


29 


95 


CWf  2ex  Super  CW  Filler 

By  fat  Ifm  l«Adar  Ov«f  SODQ  in  use  Hafor  vh«rp 
Keiscuvily  60  Hz  btndwjdth.  exiremaly  ilacp 
shiTls.  No  rlngLng.  Plugs  betw^&n  rBc«iv«f  jind 
phoriSS     Or     CQTiii+i;!     b#lwBen     autiio     siigt     Iqr 

*  Seletitablft  HW  SO,  110,  180  Hf  «  60  d B  ilchWfi 
d*i«  udawB  fritm  center  (r^.  gf  750  Hj  icjt  tW  H; 
BW    9  Ri)diic«4    rHoiaa    16    dS    •  9    V    t»l(ary 


CMOS-B043  Electro  rile  Keyer 

Stitfc  of  ih«  an  diftign  u%w%  ct|RTi£-fld43 
Kay*rH3n-t<rhip. 

•  BuiH-in  Key  •  Drjf  mpTnorv  #  Iambic  opewa- 
lifjr*  Willi  eiiernsl  6quoo£fl  ln^v  •  B  la  60 
WF^M  ■  Stdetane  and  «[.wditnT  •  Spt^ed.  vOK 
ume.  iDno.  weighi  cnmi'ul*  *  UHra.  felitible  sohd 
vtate  Nev^rvQ  '^  '^^  vull\  iriMi  «  4  ixjalti-on. 
I*itct»    fof    njJ^i     Off      QU      SIDE  TONE    OFF 

•  UK9i   *   pvr\\tqti\   jCflilS     •  3*.l'lft  *    3  "^  ^    ■    * 


MFJ-40T  QRP  Transmtttar 

Worn  lit*  WOrid  Wllti  5  watts  on  40  M«|»f  CW. 

•  NO  luftirtg  «  MftTch^  ^  ohfn  fo#il  •  Ciea^ 
aylpur  lAriin  low  hartnanic  ^dFlTvtii  #  pQwer 
Birpiili'dr    iransistor    protected    aQamsi    burnouE 

*  Swilch  selects  3  cryslafs  or  VFO  mpui    •  i2 

VPC     •  2-3 MS  K  :^1M  K  4  mcrttfi 

MFJ-<OV.  CompaJiion  VFO  JZ7  ^i 

MFJ-120C    tC  t^egulaled  Pom:'  Sgppiv 

t  amp,  1 2  VDC  SJ7  9^ 


ModelHK-2$19.95 

•  Samffas  HK  K  le&sba^4 
tor  thos«  wN?  wish  to^ 
lr»corporate  in  their 
own  K*y«r. 


$ 


29''  ^ji'2V'^^HB 


95 


SBF-2BX  SS&   Filler 


DriiiutKallf  lipiyni  r««dUOdlilf . 

•  Ooumiim^  fouf  aiud^id  id  tec}uc4  ■KfeOwtd 
sf^larier  rem&v*  low  and  tiigti  pttctied  Omn,  «his 
static  criah«4.  iMc^grDuroe  not$e  60  ami  t30  Hi 
nuiT)  •  Hed-itcttft  Foikquv  duting  coiieest  DX  ifid 
rsgon^vitng  •  Plutl^  bvtweeri  iihone«  And  re^ 
r^ivAf  pf  conrwct  between  ludKi  iiage  Ccw  ipMi^ef 
jperaiion  •  S@iectat]l«  bandwidrrt  IC  aciit^e 
iuato  MMar  •  Uvts  9  voM  tiaiiery  »  2-3  M  6  « 
3.1  M  K  I  ineri«j 


MFJ-200BX  Fr^uen^y  Stand»r|» 

PtVniit%  itrang.  pncil*  nuAvn  ewrjf  100,  50.  Of 
a  KHz  H«M  Into  VHF  rtqttm 

m  EHJCiiisbM?  cirtuirry  supfNVUM  All  urvupanled 
marheTS  ■  Maf4(«m  art  Qelvd  lot  posTiti^e  fderviK 
FM^tion  CMOS  d  witln  irantiitor  outi^uf  •  No 
direcT  eunrsecrrcn   n«eil^ai|r    •  tisfls   S  vaU 

t^EEBTV  •  Acl|ustat)ie  rnnrirnsf  for  lefo  b<Mting  to 
WWV  *  Switch  aulecia  lOO  "Wl  M  KHi  ar  OFF 
•  2*Zn&  :c  3-H4  X  4  In^ha* 


MF^-103QBX  Receiver  Preselector 


CtBMftf  copt  i*«Bk.  wHMaaiiMi  tlQAaie  1 
elpwl  1 10  &  -&"  iPii3$|L 

«  Mor*  itmt\  20  00  ^Qw  ncHM  gain  •  Sfnpvaie 
input  end  oui^t  lunmg  confFoti  giv*  nrvbtimtim 
Q*rn  ana  RF  letecfrnty  m  stonitocantiv  retect 
oui  oT'lwnd  iigrals  and  riKfgica  iiTtaOi  nMponsas 
4  Pu*!  oal«  MOS  FET  lof  ioik  noif*.  fl1^ri>flQ  iigmal 
hAmdling  abillTiea  ■  CcnTrpi«iti''r  ii*bi«  ■  Op- 
fini4,7«d    iitt    10    mtii    30    MHi     •  i    V    battery 


Model  HK-3  $16.95 

•  DeluKtstrvight  key. 

a  Heavy  base,  no  rwed  to  attttcti  tOdMk, 

•  Velvet  smooth  *cthin. 


Model  HK-4  $44.95 

m  Combination  on  HK-l  & 
HK-3  on  same  base. 
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Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395  8280 


if  engineering 


THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AM)  EQUIPMENT 


RX2SC, 


RX28L  Wri 
RXSOC 


:  wri 


2tf-35  MH?  I'M  rectfivtr  with  2 
pole  10.7  MHi  crystiil  ftlter  .  . 
^anie  as  abav^  -  wlr^di  <L  felted. 
J 0-60  MHz  TcvT  w/2  pole  1{>.7 
Mii'i  trrystal  f^ter  .,.,.*. 
same  3,h  above  wired  ik  {eatud 
140- no  MH;k  rcvr  w/2  puli? 

10,7  MHz  crystal  filter 

sftmt.'  as  above -wireJ  Jk  tested 
ItO-lAO  MHi  rcVT  w/I  pute 
10,7  MHz  cry  Mai  filter  .  .  .  .  . 

iam«  as  above— wirtid  4  related 
412  MHz  rcvf  w/2  pt>lc  10.7 
MHj  fiystal  Tillei  ........ 

RX43ir  W^  .    uTAe  as  above-wlKd  4  tested 


RXSliCW/T,  . 
RX144C  Kit.  . 

RXIUCW/T  * 
RX220C  Kit.  . 

RX220CW/r  . 
EX432C  Kit.  . 


S    ft'?. 95 
117.95 

64. 9S 
I17-9S 

74.95 
lt9.9S 

74.ftS 
117.95 

84.95 
129,95 


RECEIVERS 


RXCJ     .... 

Rl  2SKit  .  . 
RF50  Kit  .  , 
RF144D  Kii. 
RF2a0D  Kit. 

RF432  Kit.  . 

IF  10. 7F  Kit. 

F1M45S  Kit.  . 
AS3  tUt    .  .  . 


Hcci'^iiyDry  filler  for  ahiive  rieceiver 
kits  Rives  70  dB  adjacent 

chiiftnet  rejectiinn  ,   , ,  %9S 

10  mtr  RF  frunl  end  10.7  MH%  out    1^.50 
6  tntr  RF  from  end  10.7  MK:k  tiut       15,50 
;  mtr  R  I-  front  i?nd  1  0.7  MH/  uiit       I  S.5U 
21Q  MHr  RF  front  Fxltl  10.7  MHz 
out   „   .   *  ■.   ^   t   t   '    •   i   i   1    t  ,   t    •■   r  I  v.  SO 

4  33  MMi  RF  front  end  10.7  MH/ 

0«l  .  , *.,.......         29.S0 

10.7  MHt  if  mnduk  indudci  2 
pole  crystaJ  filler  .,,,,,,,,  29,50 

4SS  KHi  It  (ita^e  plii^t  KM  defector    ]  S.SO 
auditt  and  htuelch  Hoard  .....         16.00 


TXSO  -  *  -  . 
TXSOW/T.  , 
TX144B  Kit^ 
TX144B  W/T 
TX520H  Kit, 


t ran 5'itiiiT£'r  exciter.  I  ivatt>t^mtT. 
I4nie  a&above— v^ired  4  tested    .  « 
transmitter  e:iciter>  l  w4ti-2  mtt^ 
ikime  as  ahove    wired  d^  teiiled-   -  . 
tranifnittereitciler-  lwatt-220 
MHi .,,..,,. 


44.95 
64. 9<; 

34.95 
59.95 

34.95 


TRANSMITTERS 


TX220BW/T 
TX4J2B  Kit 
TX432BW/T  . 
TX  I  50  Kit .  .  . 
TXl5t)W/T  -  . 


xafflr  as  above -wired  ^  tested  . 
(r^nimitter  t^xcjt^r  4JI2  MUt  .  , 
urne  at  alKive— wired  &  tei^led  ■ 
300  inilEmxtl.  2  mu  trsmmirtcrr 
iairic  a!>  jtiove    wifed  4  levied    . 


59.95 
49.95 

7*5.95 
M.95 
.19.95 


FAlSOlHlClt  . 

rA40ioH  Kit  . 
PASO/ 2 5  Kit.  , 
PA  144/1 5  Kit  - 


FA144/2S  Kit  . 
FA 220/ IS  Kit, 
PA4J2/I0  Kit  . 

PAI40/I0W/T 
PA  140/30  W/T 


2  mtr  power  amp -kit  iwin-25w 
oul  witli  solid  ^Ute  switching^ 

CiiS^e,  ConnedUiTji- b4.95 

1  mtr  pfrtvcr  amp    lOw  in-40w 

aut -relay  switthlnn fi4,9S 

b  mtr  power  amp^  1  w  in,  25w  out, 

less  cajs^.  connectors  &  switching         54.95 

3  mtr  power  amp  -  iw  in  -  I  5w 
out -Less  case,  cctnnector»  and 
switching    ..,.....,,...         44,95 
same  as  PAl44/i  5  kit  but  25w  ,         54.95 
Similar  to  PA  144/1  5  fciT  220  MHx      44.95 
power  amp-stmilar  to  PA  144/1  S 
except  10^  3od4  32  MHi  ....         54.95 
lOw  m— I40v^  aut-2  mtr  amp    .       2I9.9S 
low  lA  — l4Dw  out— 2  mtr  amp    .       1&9.9S 


POWER  AMPLIFIERS 


Blue  Line 


Model 


Rh  nitwer  jiinpn  wired  &  levied,  emissinn— 
L'W  FM  SSR/AM 

Powt^T  Power 

BAND  Input  Oniput 


BLC  I0/7O 

144  MHz 

low 

70W 

149,95 

BLC2^70 

144  MHz 

2W 

70W 

169.tjs 

BtC  10/150 

144  MHi 

low 

ISOW 

259.95 

BLC  30/150 

144  MHi 

30W 

(SOW 

339.95 

BLD  2/60 

320  MHi 

2W 

60W 

164,95 

BLD  to/60 

220  MHf 

lOW 

60W 

159.95 

HLD  10/120 

230  MHi 

lOW 

120W 

259-95 

BLE  10/40 

420  MHz 

low 

40W 

I79.9S 

EJLt  2/40 

420  MHx 

2W 

4IIIW 

179.95 

BLU  50/80 

42tfMHi 

3tm 

ROW 

259.95 

BLt  10/SO 

430  MHi 

lOW 

tfOU 

289.95 

POWER  SUPPLIES 


PSl5CKit 


PS15CW/T. 
PSISM  Kit, 


PS  2SM  W/T 


1 5  amp- 1 2  volt  regulated  power  sup- 
ply w/case,  w/ro1d'bi<:ic  curfeni  limit - 

Ing  and  over^'ollage  protection.   .  ,      94.95 
^aine  ajS  above -wired  &  leiited.   .  .    124.95 
25  amp- 12  voli  re[£ulated  power  stip- 
ply  w/case,  w/fold-l>uck  curri^nt  limit- 
ing and  ovp,  with  meter    ►.,.,.    154.95 
$ume  as  abovf^-wifcid  &  lefited.  .  .    179.95 


add »  fiver  voltage  protectirpn  to  foaw 
power  supplies^  1  5  VlIC  mai.     ■  .      12.9S 

1 2  volt -power  supply  rt^i; u1.it or  i^ard 
with  fold-bftck  i-'urrefii  hmiimi:  .  -      10.95 
new  t^ummercia)  duty  30  amp  12  VIH' 
fej^ulated  power  supply  w/i^'Eise, 
w/fotd-back  current  limitlnfE  und 
overvoHiig^  protection      249-95 


RPTSOKil.  . 
RPTSO .  .  . 
RPT144  Kil  . 

apTiioKit  . 

RPT432  Ktl  » 

KPT  144  W/l 
RPT2  20W/T 
ttPT4  32  W/l 


repealer— 6  tneier ......... 

lepcjler— 6  meter,  wired  &  tested 
repcat4«r— 2  mtr  — t&w- complete 
Iteii  Crystals)    ...*.***,,-, 
repeater -2 20  MKl-lSMr-«ai3pte 
(leu  crystals!)    ..,..,  ^  .r  .  . 
r4^pf^ai«r --to  watt  -432  MHz 

(leii  cfy^taU) 

repciter- J5  wall-2  mtf ,  .  .  . 
rcpirater— tS  watl-2  20  MHjl.  . 
repeater- 10 wait -4 32  MHi.   . 


499,95 
799.95 

499,95 
te 

-  499.95 

.  5  79.9  S 

■  799.95 

-  799.95 

-  S49.9S 


REPEATERS 


DPLASO .  .   . 
DPLA144    .   . 

DPLA220   . 

DPLA432   ,  . 
DSCU  ,  .  .  . 

OSC-N  .... 


6  mtr  i^loie  spaced  dupl#xer  .  5  75.95 

2  mtr*  600  KHz  spaced  duple^er* 

wired  and  tuned  to  frequency  .  ,  .  379, 9S 

220  \i\ii  duplexer.  \%irFJ  md 

tuned  to  fr«uuency  3 7 9,9 s 

racli  mount  duple jier  ........  319.91 

double  ahieldrd  duplet.er  cuble^ 

witti  Pl_259  connettor*(p.|    ,,.      2S,00 

same  4S  above  with  type  N 

connectors  (pr.)     ....  .   .   ■       25.00 


TRANSCEIVERS 


TRXSO  Kil 


TKX144  Kil 
TKX220Kil 
TKX432  Kir 

TKi"  I    -   .  . 
TKC-2   , 


Complete  6  mtr  1  M  Iriinsceivei  kit. 
20w  out,  lOchiiiitttM  ftcan  with  case 
(less  mike  and  cryi^tah).   .   ,   ,  .   r  .    244.95 
same  as  abovt*.  huf  2  iniri^  1  5w  out 234.95 
mmti  an  above  except  Un  220  MHi.  134.9  5 
niwmy  us  itbove  excepl  lU  wutt  und 

4J2MH1C 254.95 

tr;*nscdv*:r  caie  iinly  .  .  + '29.95 

ir.iii&ceiver  Case  d fid  tic Ce!t!^ortc^  '   -      49. 9S 


SVN  It  Kil 


SYN  II  W7f    , 
SYN  220  Kil 

SYN  220  W/ 1 


2  mtr  synthesi^'er,  rraif|i*mit  ofT^ysts 
pr^ppramm^hU'  frrmi  100  KH/     lOMH^. 
(Mjr^  ttffset*  with  optimal 
adaptvFs) ............. 

^ame  j^  aH* ive ~  wired  &  tnrti:d.  . 
sjnu-  ji«^  SYM  II  Kit  t^^ii'pt  220' 
225  MH/ 
Mnit'  .IV  J hftvt:  -  v^tl 4,* it  ^  tested 


I  #.9.95 

2 .19.'!  5 


SYNTHESIZERS 


OTHER  PRODUCTS  BY  VMF  ENGINEtRINC 

lU  chuiMiL-t  receive  Jilal  deck 

w/diode  switching,.  . S      7.95 

10  channtit  xmit  deck  w/iwitch 

cind  triminiTs  •  ..*,,.,.  ,  -  IS. 50 

UIII'   ^fLTsion  of  C*T>|   deck^  iiecdL^d 

lor  43i  multi  channel  operation  13.50 

currier  operated  rohiy.  .,-,,,  22.75 

10  channel  autu~&ca»  udtipttff 

for  HX  witb  priority   ......  l'J.95 

we  stock  most  repealer  and  simpk'^ 

pairs  from  I  46.0  147.0  teach  F  5.00 

1  59  hit «  field  program  ma  hie.  code  iden- 
tif]i:r  with  buili-in  squelch  tail  and 
111  ijmeis     .._,......  J9.95 

wired  and  tested,  mil  prrtgramvtied  54.,95 

wired  and  letted,  pro^ammed    .  59^,95 
2,f>tMi  i»hni  dvnamiic  mike  wilt) 

PI.!    and  coil  c.M-d        12.95 

tunc  Siiuetcli  decodt-f  59.95 

inst«illed  in  repeater.  iiKtudme 

inttTtaie  icccsM  *ries  S9,95 

2  liine  dcTLiidcr  ...  35-95 
-.jinie  jj»  abrnre-wired  &  le^t^'d  59.95 
4  pfijr  1 1  el  I  cat  rci'Hial**.  w*rt,'d  &  iiriried, 
v^it'pt  lulled  to  144  S%i\f  hjii  29.95 
s;mH-at^ab<tvv  tuned  to  2  21)  Mil/  han  29^M5 
y^ iHtf  ;i .V  d hi  1  ve  Iti n ed  t n  4  .^  2  M 1 1  /  b;i n  29.95 


L'Dl  Kit   ,   .  .  . 

(.'I>2  Kit  ...  . 

CI>.1  Kit    ...  . 

tt>K2  Kit    .  .  . 
SC3  Kit 

Crystals    ,  .  .  . 

t^VID  Kit    .  .  . 

twin    .  .  ,  .  . 
t;wii>   ,       ,  , 

Mti.'  1    .  .  , 

TSl  W/1 
TSl  W/T 

]|»3  Kil 

n>j  w/1 

Hi.  144W/I    , 

ni.22(i\V/J        . 

iiL4.*:;w/i   . 

Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  ♦  (6171  395-8280 

TC-  14 


HATRY 

electronics 

500  Ledyard  St,  Hartford  CT  061 14 

203-527-1881 


(1  block  east  of  Wetfmrsfieid  Ave,  off  Airport  Rd. 
RtB.  6) 

See  Ward  WIWRQ  -  John  W1 JJR 

or 
Dave  WA1HFE 


HEADQUARTERS  for  2M  FNl 
Tempo    VHF/DNE,    SSB/QNE   adaptor,   Tempo 
VHP  amplifiers,  FMH-2,  FMH-5;  Drake  TR  33 C, 
AA  10,  AC  10;  Regency  HR  2B,  HR  312,  AR  2, 
P  1 1 D  &  crystals  for  all  lines  listed  above. 

FM  GAIN  ANTENNAS 
For  mobile,  fixed  or  portable  operation  fay  Cush< 
Craft    Hy-Gain,    Antenna    Specialists    &    New- 
Tronios, 

ANTEWWA STUFF 
Open  wire  feedline  -  #18,  #14,  #12  ga.  bare 
copperweld  wire  ~  #14,  #12  enamel  copper  - 
insulators  ~  W2AU  baluns  M  or  4-1  -  lowloss 
coax  cable  -  Rohn  25G  towers  &  accessories  - 
Blitzbug  lightning  arresters  -  glassline  guy  -  B&W 
antenna  switches  -  Belden  72  &  300  ohm  KW 
twinlead  -  Ampheiiol  UHF  &  BNC  connectors. 

AMATEUR  GEAR 
Drake,  Swan,  Tempo,  Ten-Tec,  Dentron,  Regency, 
Mosley,  Hy-Gain,  CushCraft. 


(Canadian  Amateurs  Send  U.S,  Funds  Only) 

F.OS,  Hartford 
Piease  indude  postage 


CONNECTICUT'S  OLDEST  HAIVl  STORE 


HIS 


FREQUENCY  COUNTERS 


FREE 


By  popular  dchtmind  we  afe  continuiiig  to  ofte^ 
a  Fair  child  Clock,  Module  FCS-8iOOA 
(mgiested  t^tail  $20)  with  any  pm: chase  qf  $99 
ar  more  tzom  73  advertisementt. 


HALTHOMX 


HE3HE 


♦¥i»u 


f  «ktt-tW<c  t<j**i*l « 


t^^N^ 


QP# 


,»•• 


privioutly  ktttfld  f ar  Cr«comm  Inc.  by  Hit-Tronix 

coMf^trrE  Krrsr  cowstsTiNG  of  every  essential 

PA«T  NEEDED  TO  MAKE  YOUR  COUNTEH  COMPLETE. 
HAL-fiOOA  7DIGIT  COUNTER  WITH  FREQUENCY 
rMnGE  of  zero  TO  600  MHi  FEATURES  TWO  IN 
PUTS;  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE  IS  1.0  SEC  OR  .1  SEC  tlATE  W^TH  OP^ 
TIONAL  10  SEC  GATE  AVAfLABLE.  ACCURACY  :c 
.001%.  UTILIZES  lO'MHz  CRYSTAL  5  PPM, 
COMPLETE    KIT  |149.O0 

HAL-300A  70IGIT  COUNTER  WITH  FREQUENCY 
RANGE  OF  ZERO  TO  300  MHi.  FEATURES  TWO  IN- 
PUTS: ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION, 
TIME  BASE  IS  KO  SEC  OR  .1  SEC  GATE  WrTH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE.  ACCURACY  ±. 
,001%,  UTILIZES  10  Mm  CRYSTAL  5  PPM. 
C0MP1£T£  KIT  f  124  00 

HAl'SOA  S-OIGrr  COUNTER  WITH  FREQUENCY  RANGE 
OF  ZERO  TO  50  MM;  OR  BETTER.  AUTOMATIC  DECL 
MAL  POINT.  ZERO  SUPPRESSION  UPON  DEMAND 
FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY 
INPUT,  AND  ONE  ON  PANEL  FOR  USE  WITH  ANY 
INTERNALLY  MOUNTED  HALTRONIX  PRE  SCALER 
FOR  WHICH  PROVtSlONS  HAVE  ALREADY  BEEN 
MADE.  1.0  SEC  AND  J  SEC  TIME  GATES.  ACCURACY 
±  .001%.  UTILIZES  lO-MHz  CRYSTAL  5  PPM 
COMPLETE    KIT  112400 


HftL-TRONIX  BASIC  COUNTER  KITS 
STILL  AVAILABLE 

THE  FOLLOWING  MATERIAL  DOES  NOT  COME  WITH 
THE  BASIC  KIT:  THE  CABINET;  TRANSFORMER. 
SWITCHES,  COAX  FITTINGS,  FILTER  LENS.  FUSE 
HOLDER.  T'03  SOCKET,  POWER  CORD  AND  MOUNT- 
ING   HARDWARE, 

HAL-600IC   (Same  Specifications  as    HAL-600A)  1124.00 

HAL^aOOX    [Same  Specihcatmns  as  HAL-300A)  f99,00 

HAL'SOX      (Same   Specifications  as  HAL-50A)  $99.00 

PRE-SCALER  KITS 

HAL-0-300PRE  (Pre-drilled  GIO  board  and  all  com- 
ponents) $19.95 

HAL-0-300P/A  (Same  as  above  but  with  preamp) 

$29.95 

HAL-0-MOPRE  (Pre-drilled  GIO  board  and  all  com- 
ponents} $39,95 

PRE  BUILT  COUNTERS  AVAILABLE 

(HAL'600A  —  $229.00)  (HAL^300A  —  $199.00)  HAL- 
50A  —  $199.00).  ALLOW  4-  TO  6-WEEK  DELIVERY 
ON   PRE  BUILT  UNITS. 


"tun." 


Hal-Tronix 

P,  0,  BOX   1101 

SOUTHGATE,   MICH,   48195 

PHONE   (313)   285-1782 

OftDERS  OVER   S15,D0  WJLL   BE  SHIPPED  POSTPAID 

SHIPPING         EXCEPT    on    ITEMS    WHERE    ACOITIONAL    CHARGES 

ARE    REQUESTED.    ON    ORDERS    LESS    THAN    $15.00 

INFORMATION:    PLEASE   I^^CLUDE  ADO[TIONAL  Sl.OO  FOR   HANDLING 

AND   MAILING   CHARGES- 
SEND    SASE    FOR    FREE    FLYER  ^^^ 


HARCNlD  C    NOWIAND 
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RTTY  Loop 


Marc  L  Lea^y^  M£J,  WA3AJR 
4006  Winfee  Road 
Rdnd^fhtown   MD  2tf33 

This  month,  we  complete  the 
first  year  of  "RTTY  Loop."  A 
iot  of  ground  has  been  covered, 
from  basics  to  beneficiats. 
Above  all,  however,  Jet's  not 
forget  that  Teletype  is  fun!  Til 
try  to  explore  some  of  that 
entertainment  right  now. 

Starting  simply,  have  you 
ever  seen  a  kid  around  a  Model 
15?  The  next  time  you  have 
children  in  the  shack,  relatives, 
neighbors,  or  foundlings,  put 
the  printer  on  local  [oop  and  let 
it  idle.  Something  magical  hap- 
pens when  a  child  discovers 
ttiat  noisy,  overgrown,  electric 
typewriter.  Kids  from  three  to  a 
liundred  have  become  enrap- 
tured; they  sit  at  the  keyboard 
for  hours,  just  typing  their 
names  or  ringing  the  belL  The 
child  in  all  of  us  is  excited,  and 
it  makes  a  fascinating  introduc- 
tion  to  the  world  of  amateur 
radio. 

One  of  those  things  that 
always  gets  them  is  RTTY  art. 
The  technique  for  producing 
your  own  TTY  pictures  Is  not 
complicated,  and  has  been 
covered  in  73  and  QST  in  the 
past.  The  first  step  is  to  acquire 
some  RTTY  pictures  that  some- 
one else  (preferably  ex- 
perienced) has  produced.  The 
easiest  way  to  do  that  is  to  tune 


around  the  HF  bands  looking 
for  a  long  taped  transmission. 
Very  frequently,  you  will  find 
that  such  a  transmission  ts  a 
picture  being  sent.  If  you  know 
anyone  in  your  area  who  is  a 
RTTY  nut,  he  or  she  may  well 
have  ^  stockpile  of  artwork  to 
share  with  you.  And  "Any  good 
pictures  to  send?"  is  always  a 
good  question  during  a  QSO, 

Once  you  have  looked  at  a 
few  pictures,  such  as  the  ones 
printed  (albeit  much  reduced) 
here  this  month,  you  will  notice 
that  there  are  three  major  ways 
of  producing  these  pictures. 

The  first,  and  easiest  for  the 
beginner  to  master,  is  the  use 
of  one  character,  frequently 
'*X"  or  *'U'\  to  form  a  block 
drawing  or  grid  pattern.  Letters 
are  relatively  easy  to  produce 
with  this  technique^  and  even 
SI  mple  pictures  can  be  made  by 
the  neophyte.  Variations  on 
this  method  include  using  dif- 
ferent letters  to  coordinate  with 
the  large  design,  or  to  spell  out 
a  message  within  a  message. 

While  block  drawing  with 
one  character  can  produce 
recognizable  pictures,  there  is 
a  limit  to  the  resolution  you  can 
get  with  just  a  grid,  To  try  to  ob- 
tain finer  detail,  many  RTTY 
pictures  use  various  characters 
to  provide  shape  or  slope  of 
their  own.  Typical  characters 
used  include  the/,  (, )» ^nd  1,  and 
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the  letters  A,  V,  and  O*  By  using 
a  combination  of  the  block 
technique  and  ietter-shape 
bordering,  fairly  nice  work  can 
be  produced  with  a  small 
amount  of  work. 

The  most  tedious,  beautiful, 
and  difficult  to  master  RTTY  art 
uses  various  characters  to 
simulate  halftone  shades. 
Typically,  shading  from  dark  to 
light  is  accomplished  as: 

MMMMMHHHHHillll:::::„... 
with  multiple  variations  and  oc- 
casional  overprinting.  For 
many  years,  some  of  the  finest 
examples  of  this  type  of  RTTY 
art  have  been  done  by  Don 
Royer  WA6PIR  out  in  Encino, 
California.  Back  in  January, 
1972,  Don  had  an  article  on 
page  13  of  73  that  went  into 
detail  on  this  technique  and  in- 
cluded many  striking  exam- 
ples. 

To  attempt  to  il  lustrate  these 
techniques,  three  examples  of 
RTTY  art  are  printed  here.  Fig.  1 


is  an  example  of  the  first  tech- 
nique. Notice  that  the  letters 
forming  the  background  speli 
out  a  message  which  elab- 
orates on  the  overall  design. 
Fig-  2  demonstrates  the 
"bordering"  technique.  Here, 
blank  space  rather  than 
blocked-in  letters  contributes 
to  the  feeling  of  a  line  drawing 
rather  than  a  typed  picture. 
Finally^  Fig.  3  shows  what  can 
be  done  with  carefully  ex- 
ecuted shading  to  produce  a 
beautiful  picture. 

Moving  from  the  visual  to  the 
audible,  have  you  ever  played  a 
tune  on  your  TTY?  It  has  two 
bells,  you  know,  and  a  number 
of  tunes  can  be  played,  in 
rhythm,  by  pounding  out  the 
BELL  character,  other  char- 
acters for  timing,  and  occa- 
sional use  of  the  endof-line 
bell.  At  Christmas  time,  one  fre- 
quently hears  'Mingle  BelJs,'* 
often  with  simultaneous  greet- 
ings printed  out.  Other  tunes 
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are  possible,  based  on  your  per- 
sonal sense  of  rhythm.  The 
basic  method  involves  insert- 
ing printing  or  non-printing 
(i.e.,  LTRS  or  FJGS)  characters 
between  BELLs  so  as  to  output 
the  proper  timing.  Try  it! 

Finally,  have  you  ever  tried 
tapewriting?  By  carefully 
choosing  your  characters,  the 
pattern  of  holes  punched  in 
TTY  tape  can  form  any  letter  or 
character.  Now,  while  this  may 
not  seem  tike  much,  give  tt 
some  thought.  Crazy  thi  ngs  like 
"Happy  Birthday,  Bob!"  can  be 
sent  to  a  station  after  telling 
him  to  turn  on  his  tape  punch. 
Fig,  4  diagrams  which  char- 
acters to  use  for  the  commonly 
used  letters  and  numbers,  A 
convincing  simulation  of  a 
moving  light  display  (a  laTimes 
Square)  can  be  produced  by 
enclosing  a  loop  of  tape  ap- 
propriately punched  (like  FCC 
Bans  CB  Operation  .  .  .)  in  a  box 
with  a  motor  to  move  the  tape 
and  rear  lighting.  Just  thething 
to  perk  up  the  model  railroad. 

Got  a  letter  this  month  from 
Lee  Crawford  W1PJA/3  in  Wtl- 
mington,  Delaware,  who  is  look- 
ing for  a  source  of  TTY  equip- 
ment, I  don't  know  what  to  sug- 
gest, Lee.  I  hesitate  to  start 
listing  an  ''equipment  ex- 
change" in  this  column  for 
several  reasons.  Besides  the 
probiems  of  implied  endorse- 
ment, the  lead  time  on  this  col- 


* « « 
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umn  makes  any  semblance  of 
timely  notices  difficult.  By  the 
time  I  could  tell  you  all  about  an 
item,  two  or  three  months  may 
have  gone  by  and  it  could  well 
have  been  sold.  It  would  be  far 
better  for  anyone  with  equip- 
ment to  sell  to  take  out  a  small 
ad  in  73.  Perhaps  if  enough 
RTTY  ads  were  received, 
Wayne  could  be  persuaded  to 
lump  them  all  in  one  place  for 
easy  reference.  Meanwhile,  if 
anyone  in  the  Wilmington  area 
knows  of  a  machine  that  is 
available,  Lee's  looking! 

A  note  from  Mark  Wilson 
WIDZSU  (wonder  if  he  is  the 
magician?)  asks  again  about 


Fig.  5.  Tapewn'ting  example. 

the  so-called  "RTTY"  position 
on  the  Heath  SB-303  receiver. 
Mark,  this  was  evidently 
designed  for  a  companion  that 
got  shoved  aside  when  the  new 
digital  line  came  out.  The 
reason  that  it  does  not  work 
wrth  the  SB-401  transmitter  is 
that  transmit  and  receive  fre- 
quencies end  up  offset  more 
than  one  kHz.  The  keyer  circuit 
which  was  originally  shown  in 
73  in  August,  1976,  and 
reprinted  in  this  column  a  few 
months  back  and  in  the  new 
RTTY  Handbook  is  a  good  one 
which  many  hams  have  used  to 
get  this  otherwise  fine  trans- 
mitter on  RTTY, 


Next  month  we  will  delve  into 
more  exotJc  types  of  RTTY,  in 
particular,  using  a  computer  to 
receive  amateur  RTTY  trans- 
missions, i  don't  know  how 
many  of  you  have  home  com- 
puters, but  I  do,  and  it's  one  of 
the  most  fascinating  aspects 
of  this  hobby.  As  Tm  sure  you 
have  been  reading,  a 
microcomputer  can  do  all  kinds 
of  things.  For  example,  this 
month's  column  was  written 
and  edited  on  my  SWTPC  6800 
system,  using  a  simple  line 
editor. 


More   next    month: 

I" 

while,  have  funi 


mean- 


Ham  Help 


Some  time  ago,  I  wrote  ask- 
ing for  the  schematic  of  the 
RME  HF  10^20.  Here  are  the 
results  of  your  "Ham  Help": 

1.  Hamgram  from  W7LNG  via 
WB6PVH  with  info  on  where  I 
could  get  the  schematic. 

2.  Letter  from  W9fOG  with  two 
addresses  where  I  might  get 
the  information. 

3.  A  photofact  copy  of  the  gear 


from  W7DYD. 

4.  A  XeroxTM  copy  of  the  gear 

fromWB3BLR. 

Who  on  Earth  would  do  such 
a  wonderful  job?  The  answer  is 
none  but  that  gang  of  hams 
you  and  I  associate  with,  I  wish 
you  would  publish  a  special 
thanks  to  the  hams  I  have  men- 
tioned above,  possibly  in  "Ham 
Help"  so  they  will  be  sure  to 


see  it.  Again,  many  thanks  to 
all  concerned. 

George  H,  Andrews  WA6DWV 

San  Diego  CA 

I  have  a  defective  crystal  I 
want  to  return  to  the  manufac- 
turer, but  I  can't  find  out  from 
anyone  who  that  isl  The  crystal 
says  "K-W  K4"  on  the  side. 
Does  anyone  know  the  manu- 
facturer? 

Marvin  Moss  W4UXJ 

PO  Box  28601 

Atlanta  GA  30328 
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The  listed  data  tells  you  the  time  and  place  OSCAR  crosses 
the  equator  in  an  ascending  orbit  for  the  first  time  each  day.  To 
calculate  successive  orbits,  make  a  list  of  the  first  orbit  number 
and  the  next  twelve  orbits  for  that  day.  List  the  time  of  the  first 
orbit.  Each  successive  orbit  is  115  minutes  later  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing, 
Add  29*  for  each  succeeding  orbit.  When  OSCAR  is  ascending 
on  the  other  side  of  the  world,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166  degrees  from 
the  ascending  longitude.  To  find  the  time  it  passes  the  North 
Pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You 
should  be  able  to  hear  OSCAR  when  it  is  within  45  degrees  of 
you.  The  easiest  way  to  do  this  is  to  take  a  globe  and  draw  a  cir- 
cle with  a  radius  of  2480  miies  (4000  kilometers)  from  the  home 
QTH.  If  it  passes  right  overhead,  you  should  be  able  to  hear  it  for 
about  24  minutes  total.  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing 
the  equator.  Add  about  a  minute  for  each  200  miles  that  you  live 
north  of  this  line.  If  OSCAR  passes  15  degrees  from  you,  add 
another  minute;  at  30  degrees,  three  minutes;  at  45  degrees,  ten 
minutes.  Mode  A:  145,85-.95  MHz  uplink,  29.4-29.5  MHz  downlink, 
beacon  at  29.502  MHz.  Mode  B:  432.125^.175  MHz  uplink, 
145.975-.925  MHz  downlink,  beacon  at  145.972  MHz. 
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16073  Bbn 

22 

0146:39 

34,1 

16090  Bbn 

23 

0046:00 

69,0 

16103  Abn 

24 

0140:17 

82.6 

16115Bbn 

25 

0039:37 

07.4 

16120  Bbn 

26 

0133:55 

81,0 

16140  Abn 

27 

0033:15 

659 

1  6T  53  Bbn 

28 

0127:33 

79.4 

16165  Bbn 

29 

0026:53 

64.3 

161 78  Abn 

30 

0121:10 

77.9 

16190  Bbn 

31 

0020:31 

62.7 

w 
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Super  Terminals  with 


Morse  Tuning  Indicalar 


Helps  Improve  copy 
of  nolsv  RTTY  signais 


Qn  Tfsnsmrt       On  Rflceive 
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ON 


cw 


ayisicN 

ZDt.E 


opr 


MISIfiHfFT 


Keyboafd 

Transmit 

Modes 


I.INE 


CO  NT 
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Operating 
*  Modes 


ASCI 


ON 


AflORBE 

■ 

^^■1 

BAUDOT 
MODE 


OFF 

PO\A/ER 


Pear  Worse  JCTRL-R 


Word  Mode  [CTRL-F) 
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k 

Blank  ~*^^HI 

p 

Select 
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CTBt 


SHIFT 


r   ^^.fe 
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/ 

[] 

IF  iJ  ' 
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n 

1 

r- 
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h  * 

f 

rj 
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■'      I"' 

"^^ 

7 

^H 

i' 

1 

J 

L 

4. 

c 

14- 

^ 

!"■*■ 

^^^^p^^^ 

"1^ 

1 

T 

Speed  Change 
[CTRL-V] 


ICTRL-G] 


Cursor 
Positioning 
For  Editing 


Clear  Output  Buffer  [CTRl-Xl 


-  Page  Mode  Controls  — 
Start  olTexl  =  CTRL-B 
End  el  Text  ^  CTRL-W 
Transmit  Text  -  CTRL-C 


Lead  10  Message  [Shift^CTRl^Pl 


Activate  10 


Message 


RETURN 


J  JP^ 

K 

1 

K   ► 

I 

cr 

1, 

■■-- 
i 

K 

J 

\ 

^ 

\ 

w 

I 

1 

Correct  Errors 


SHIFT 


LTRS         FIGS 
fShin-.l     iShift-.l 


Special  Baudot 
Ctiaracters 


■Quick  Brown  Fok,. 
Test  Message 
t  Shift- CTRL-0] 


For  super  operator  convenience, 

Our  keyboard  works  in  MORSE»  BAUDOT,  and  ASCH  codes  and  controls  the  terminai,  too. 

You  can  edi*  a  message,  program  the  HERE  IS  message,  send  the  "QUICK  BROWN 

FOX  ..."  test  message,  changje  speeds,  and  change  the  terminal  modes,  all  from 

the  keyboard  itself.  In  fact,  the  KOS  (Keyboard  OpetBted  Switch)  feature  even  turns 

the  transmitter  on  and  off  from  the  keyboard.  The  DS-3000  KSR  also  features  full-length 

72  character  lines  (16  lines  per  screen),  5  speeds  of  BAUDOT  and  ASCII  RTTYand  Morse 

code  from  1  to  175  wpm  (Version 3),  and  word  wrap-around  to  prevent  splitting  of  words  at  the 

end  of  a  line.  When  combined  v^nth  the  HAL  ST-6000  Demodulator,  you  have  the 

ULTIMATE  in  RTTY  equipment. 


DS-3000  KSR  Version  3  (MORSE,  BAUDOT,  ASCD) . . . 
OS  3000  KSR  Version  2  (BAUDOT  &  ASCII  only) 

Write  for  our  latest  catalog  &  RTTY  guide_ 


«-i'**'«<«'«4     *    *    * 


******     * 


$1575.00 
$1195.00 


HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  Illinois  61801 

217-367-7373 


^ 


i 


m 


For  our  Overseas  customers: 
see  HAL  equipment  at: 

Rjchter  &  Co.;  Hannover 

1,E,C.  Interrelco;  Bissone 

Vicom  Imports;  Auburn,  Vic,  Australia 


Full  Features  and 


ST-  6000  RTTY  DEMODULATOR 


Select  Rx  &  Tx  Shifts 
Accurately  Tuned  Rx  Filters 
Crystal  Controlled  Tx  Tones 
True  Transceive  Operation 


Invert  Botti  Rx  Demod, 
and  Tx  Tones 


Data  Status  Indicators 


Loop  1       Post-Autostart     Pre-Autostart 


mno         ASA         -^^o 


OM  PIDRIVI 


f     1 


Hard-Limiting  [FM] 

r 

Non-Limiting  [AM^ 
Reception 


Correct  for 
Bias  Distortion 


ILOOP 


Pl^AflK         lAUTD      VKJWIin 


MAC  At.         Ui 


si^aw        o**^  orr 


Tuning  OscHloscope 
Front  Panel  Controls 
Meter  Indicator  Option 
Also  Available 


Correct  For 
Multi-Path  Distortion 

i 
Local  Loop  Operation 


Autostart  with: 
°  Motor  Control 
°  Mark  Hold 
°  Antispace 

Automatic  Tx/Bx  Station 

Control  with  Keyboard 

Operated  Switch  [KOS] 


Why  not  have  the  best? 

The  HAL  ST-6000  Demodulator  offers  outstanding  performance ^  versatility,  and  ease  of 

operation.  The  Receive  Demodulator  features  multipie-pole  active  filters  available  for  "high** or  **low"  tones. 

These  filters  are  frequency-matched  to  the  transmit  tone  crystals  for  true  transceive  operation.  Input 

bandpass  filters,  discriminator  filters, and  post<letection filters  are  carefully  designed  and  tested  for  optimum 

weak-signal  recovery.  The  ST-6000  has  an  internal  loop  power  supply,  2  loop  keyers,  RS*232,  MIL-188C,  and  CMOS 

data  I/O,  and  rear  panel  connections  to  data  and  control  circuits  for  connection  to  UART  and  computer  devices. 

Use  it  with  the  HAL  DS-SOOO  KSR  for  the  best  in  RTTY  performance.  $595.00 

Write  today  for  HAL's  latest  RTTY  catalog. 


HAL  COMMUNICATIONS  CORR 

Box  365 

Urbana,  Dlinois  61801 

217367-7373 


// 


\\ 


For  our  Overseas  customers: 

see  HAL  equipment  at: 
Richter  &  Co.;  Hannover 
LE.C.  Interrelco;  Bissone 
Vicom  Imports;  Auburn,  Vic, 


Australia 
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The  second  return  trip  re- 
quired  some  delicate  and 
potentially  expensive  repairs. 
The  radio,  which  arrived  yester- 
day, was  not  only  in  top  shape, 
but  again  had  the  checkout 
spec  sheet  showing  that  the 
transmitter  and  receiver  had 
been  realigned,  finals  replaced, 
and  other  repairs/adjustments 
had  been  made.  Again,  no 
charge. 

Yessiree,  that  S1500  for  a 
new  SSO-XL  doesn't  seem  so 
high  after  all. 

Vm  convinced!  Just  imagine 

what  a  wonderful  world  this 

would  be  if  all  customers  were 

treated  like  Atlas  treats  theirs, 

Joseph  H.  CowefT  WA5TUM 

Beeville  TX 


GOOD  BYE  VEGAS 


1 


1  wonder  how  many  other 
hams  were  treated  as  I  was  in 
Las  Vegas  by  the  Sahara  Hotel, 
where  the  SAROC  convention 
was  held. 

I  had  paid  for  my  hotel  room  a 
month  in  advance,  and  had 
received  confirmation  of  my 
reservation. 

I  arrived  at  the  Sahara  Hotel 
at  11:30  pm  Friday  and  asked 
for  my  room.  I  was  told  that 
there  were  no  rooms  available, 
even  though  I  had  patd  for  one 
in  advance.  Needless  to  say,  1 
blew  my  top,  but  to  no  avalL 
They  put  me  up  in  a  motel  about 
4  miJes  away  for  that  night. 

At  that  time,  I  had  tost  my 
taste  for  SAROC,  Las  Vegas, 
conventions,  slots,  etc.  I  asked 
for  my  money  back  the  next 
morning,  had  a  few  words  with 
the  convention  chairman,  and 
left  Las  Vegas. 

I  don't  think  I  will  ever  attend 
another  SAROC  after  that  treat- 
ment. How  can  you  depend  on 
the  Hotel  Sahara  word  any 
more? 

Am  curious  how  many  other 
hams  received  the  same  treat- 
ment. 

Ralph  Saroyan  W6JPU 
Fresno  CA 


JOKING? 


It's  just  great  to  see  how  the 
FCC  can  still  keep  its  sense  of 
humor  while  laboring  so  hard 
under  its  immense  workload- 


Take  the  proposal  in  Docket 
21135  about  club  calls.  Pro- 
cessing these  applications 
under  current  procedures  can 
hardly  amount  to  more  than 
iust  checking  to  see  If  all  of  the 
boxes  on  the  form  are  filled  in, 
and  that  the  form  itself  is 
signed.  Approval.  I  would  im- 
agine, is  pretty  much 
automatic. 

Now,  to  ease  the  ad* 
ministratlve  burden,  the  Com- 
mission will  only  grant  calls 
where  the  application  demon- 
strates a  "compelling  need"  for 
a  club  call,  if  the  proposal  Is 
enacted.  I  can  see  it  in  my 
mind's  eye:  Instead  of  a  clerk 
(or  a  computer)  scanning  a  form 
and  wielding  a  rubber  stamp,  a 
committee  will  convene  to 
weigh  the  merits  of  each  ap- 
plication. No  doubt  therell  be 
an  appeals  procedure,  and 
some  mechanism  for  seeking  a 
review  of  the  full  Commission. 

The  proposal  \s  so  absurd 
that  it  can  only  be  a  joke. 

It  is  only  a  joke,  isn*t  it? 
Alan  J.  Qottesman  W2TY 
West  Caldwell  rstJ 

Sure,  jusf  as  much  of  a  joke  as 
the  equally  (or  more)  stupid  ban 
on  ham  amplifiers  with  10m  on 
them. — Wayne. 


FOR  THE  DEFENSE 

I  just  read  the  letter  by  an 
unidentified  and  apparently 
disgruntled  author  reporting 
deliberate  illegal  operation  on 
the  7268  kHz  "Waterway  Net." 

I  became  aware  of  this  net 
about  six  nnonths  ago  while  in 
the  "Islands'*  afoot.  Since  that 
time,  I  have  signed  in  whenever 
possible.  During  that  time,  I 
have  not  heard  any  illegal 
operation.  I  have  heard  traffic 
refused  to  areas  not  covered 
with  a  third  party  agreement, 
and  callsigns  requested  when 
neglected. 

This  net  gives  priority  to  low 
powered  MMs,  and  otherwise 
has  friendly  discussions,  most- 
ly about  weather  and  boats. 

I  have  heard  advice  given  to  a 
boater  in  15-foot  seas  with  a 
balky  engine,  and  directions  to 
safe  harbors  when  bad  weather 
is  expected.  In  short,  the  con- 
duct, ethics,  operation,  and 
goals  of  the  net  have  been  very 
good  during  my  acquaintance 
with  it. 

From  the  sidelines^  1  have 


noticed  attempts  of  some  to 
dominate  the  net  without  suc- 
cess. Perhaps  resentment 
prompted  the  unsigned  letter  in 
the  February  issue  of  73. 

Allen  Bell  W4IKV 
Cape  Canaveral  FL 


[ 


GREEDY? 


Re  your  editorial,  January, 
*78'  Please  keep  your  greedy 
hands  off  that  part  of  the  20 
meter  band  where  sanity  still 
prevails  — from  14,100  to 
14,200.  We  on  this  side  of  the 
Atlantic  have  only  one  hope  of 
having  a  phone  QSO  within 
Europe  or  to  some  DX  area  out- 
side of  the  USA,  and  that  hope 
lies  within  that  tOO  kHz  where 
the  tinear  amplifier  Is  still  the 
exception  rather  than  the  rule. 

My  compliments  on  your 
magazine— excellent  in  quality 
and  quantity. 

Sean  Linehan 
CastLeknock,  Dublin 

Ireland 

Don't  be  stingy.— Wayne. 
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A  WONDERFUL  LIFE 


It  look  me  three  years  to  find 
the  receiver  and  transmitter  to 
do  the  things  t  wanted  and  not 
become  obsolete  in  a  few 
years. 

When  I  decided  to  subscribe 
to  a  magazine,  I  looked  at  all  of 
them.  73  seemed  to  be  the  one 
that  won't  become  obsolete 
either. 

Sometimes  I  see  letters  that 
object  to  some  of  the  articles  in 
73.  When  I  read  one  that 
doesn't  seem  to  Interest  me,  It 
may  spark  interest  In  someone 
else.  It  was  one  of  those  ar- 
ticles that  finally  Interested  me 
enough  to  start  building  your 
excellent  projects  using  ICs. 


Driving  40  miles  to  the  city 
and  not  finding  what  I  needed 
turned  me  to  your  advertisers. 
People  like  Integrated  Circuits 
Unlimited  and  DSI  Instruments 
must  be  praised.  You  can  order 
what  you  want,  no  postage  or 
handling  charges  to  figure,  and 
receive  it  in  five  to  seven  days 
from  the  other  side  of  the  USA. 
So  why  leave  the  shack? 

Your  magazine  and  adver- 
tisers make  being  an  amateur  a 
wonderful  life, 

Colin  C.  Corke  WB2RNS 

Albion  NY 

Btiss  IS  73  and  some  Cotorado 

Kool-Ald, —  Wayne. 


GONZO 

Please  advise  those  who 
have  been  following  the  many 
articles  of  W7JSW  (W.  J.  Hosk- 
ing)  that  neither  the  printed  cir- 
cuit boards  nor  the  assembled 
units  are  available  from  Con- 
tact Electronic  Research  and 
Development  as  mentioned  in 
the  Jan.,  *78,  issue  (pg.  167). 
This  outfit  appears  to  be  out  of 
business,  as  1  sent  them  an 
order  and  had  it  returned. 

Patrick  ShMdy 

Groveland  NY 


Shhh. —  Wayne. 


VEZAED  VIBES 


1  recently  installed  the 
VE2AED  Electronics  scanner 
(advertised  in  the  March,  1978, 
73)  in  an  IC-22S.  The  scanner 
was  a  pleasure  to  build  and  a 
joy  to  use.  Hats  off  to  VE2AED, 
Thanks  to  73  for  a  fine  mag. 

G.  D.  Fender  W6SZX 
Santee  OA 

We're  getting  a  lot  of  good 
vibes  on  this. — Wayne, 


Ham  Help 


Wanted:  Information  on 
Hallicrafters   Model   SBT^20 

SSB/CW  transceiver  I  need  any 
or  all  of  the  following:  1. 
schematic.  2.  manual,  and  3. 
xtal  freq.  formula,  l  will  be  glad 
to  purchase.  Any  material 
loaned  to  me  wift  be  returned. 
Any  postage  expense  will  be 
reimbursed. 

Ralph  IHsh  WA8GDT 

PO  Box  122 

Utlca  Ml  4a087 

For  the  longest  time,  1  have 
been  looking  for,  unsuccessful- 
ly I  might  add,  a  piace  where  I 
can  purchase  a  tie  bar  having 
my  callsign  engraved  on  it.  It 
also  has  a  liit[e  microphone 


soldered  onto  the  tie  bar.  A  ham 
)  know  has  one,  but  the  com- 
pany that  made  it  cannot  get 
the  tie  bars  any  longer.  Any 
help  in  locating  a  company  that 
sells  this  type  of  tie  bar  would 
be  appreciated. 

David  K.  Gordon  W82YUJ 

PO  Box  775 
Holbrook  NY  11741 

1  need  a  copy,  or  an  original, 
of  an  edition  of  G.E.  Ham 
Nevvs,  circa  1952.  Subject  mat* 
ten  the  Harmoniker.  I  will  pay 
$10.00  to  the  first  supplier,  so 
write  first.  Advance  thanks. 

Carl  Witt  W6ZTK 

Box  5608 

Buena  Park  CA  80620 


T&4 


JBW 


SPECIALIZES  IN  220  MHz  EQUIPMENT! 


NEW  JBW  220  MHz  REPEATER  NOW  AVAILABLE! 


The  JBW  220  MHz  Repeater  is  an  expandable 
unit.  Tested  in  the  Los  Angeles  area,  the  JBW 
Repeater  has  proven  itself  reliable  in  the  midst 
of  heavy  interference  by  many  TV  stations  and 
other  repeaters.  Options  and  accessories 
available  to  meet  most  specifications. 

Contact  JBW  for  pricing! 


CRYSTALS  IN  STOCK: 


MIDLAND  13-509 
COBRA  200 
CLEGG  76 
WILSON  HAND-HELD 


$10.00  per  pair 


GUARANTEE 

If  any  of  our  crystals  go  bad  at  any  time,  JBW  Electronrcs  will 
exchange  at  no  charge  with  crystals  out  of  stock.  Proof  of 
purchase  is  required. 


JBW  ELECTRONICS  ALSO  FEATURES: 


ESC  220  MHz  Synthesizers  (Synthecoders) 

LUNAR  Amplifiers,  Preamps  &  Antennas 

MIDLAND  Product  Line 

I 

Contact  JBW  for  prices! 


IN  STOCK! 

PfPO  TOUCHTONE  PADS  —  COAX  —  ROTORS 
CONNECTORS  —  GUY  WIRE  —  POLES  —  AND  MUCH  MORE! 

J 

CALL  US!     WRITE  US!     SEE  US!     DO  SOMETHING! 


JBW 


18618-2  PARTHENIA  ST.  •  NORTHRIDGE.  CA  91324 


ELECTRONICS,  INC. 


(213)993^5159 


J9 
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Only  single-operator  entries 
qualify  for  awards.  Several 
trophies,  plaques,  and  cer- 
tiftcales  will  be  given  as  ap- 
propriate. Party  contacts  do 
not  count  toward  the  Michigan 
Achievement  Award  unless 
one  fact  about  Ml  is  com- 
municated during  the  QSO.  For 
all  entries,  a  summary  sheet  is 
requested  showing  scoring 
and  other  pertinent  info  (name 
and  address  in  biock  letters, 
and  a  signed  declaration  that 
all  rules  and  regulations  have 
been  observed).  Ml  stations  In- 
clude club  name  for  combined 
club  score.  Results  witi  be  final 
on  July  31  and  will  be  mailed  to 
all  entries.  Mailing  deadline  is 
June  30  to:  Mark  Shaw  KSED, 
3810  Woodman,  Troy  Ml  48064. 

This  will  be  the  20th  year 
that  hams  have  had  their  own 
program  to  publicize  Michigan 
and  its  products.  Just  as  in  the 
past,  the  Governor  will  award 
Achievement  Certificates  to 
hams  who  take  an  active  part 
in  telling  the  world  of 
Michigan's  unlimited  re- 
sources, opportunities,  and 
advantages.  Certificates  are 
awarded    on    the    following 


basis: 

1.  A  Michigan  ham  submits 
log  information  and  names  and 
addresses  (If  possible)  of  15  or 
more  contacts  made  to  out-of- 
state  or  DX  hams  with  informa- 
tion regarding  Michigan, 

2.  An  out-of-state  ham,  in- 
cluding Canada,  submits  log 
information  and  names  and  ad- 
dresses (if  possible)  of  at  least 
6  Ml  hams  who  relate  facts  to 
him  about  ML 

3.  A  foreign  ham,  excluding 
Canada,  submits  log  informa- 
tion and  name,  address,  and 
call  letters  for  at  least  one  Ml 
ham  who  has  told  him  about 
ML 

Only  QSOs  made  during 
Michigan  Week,  May  20-27,  will 
be  considered  valid.  Ah  ap- 
plications for  certificates  must 
be  postmarked  by  July  1, 1978, 
and  mailed  to  Governor 
WilHam  Milliken,  Lansing  Ml 
48902, 

KANSAS  QSO  PARTY 

Starts:  200Q  GMT  Saturday, 

May  2Q 

Ends:  0200  GMT  Monday, 
May  22 

This  contest  Is  sppnsored  by 
the  Central  Kansas  Radio  Club 
of  Salina.  Work  each  station 


once  per  band  per  mode. 
Remember  that  CW  and  phone 
segments  are  separate  bands. 
EXCHANGE: 

KS  send  RS(T)  and  county; 
others  send  RS(T)  and  state/ 
province/country.    - 
FREQUENCiES: 

Look  for  CW  55  kHz  up  from 
the  bottom  of  the  band,  and 
phone  25  kHz  above  the  Ad- 
vanced/General split.  Novices 
try  20  kHz  above  the  lower 
band  limit. 
SCORING: 

KS  stations  multiply  number 
of  QSOs  times  sum  of  states, 
provinces,  and  ARRL  countries 
worked.  Others  multiply  total 
KS  contacts  times  the  number 
of  KS  counties  worked  (105 
max.). 
ENTRIES: 

Include  a  checklist  of  sta- 
tions worked  if  logs  contain  1 00 
or  more  QSOs.  Send  logs  to: 
Robert  Davis  K(&FPC,  1857 
South  4th,  Salina  KS  67401.  Be 
sure  to  include  name  and  ad- 
dress. SASE  is  not  required  for 
summary  of  results. 

SOUTH  JERSEY  COUNTIES 
AWARD  (SJC) 

This  award  is  issued  by  the 
Southern  Counties  ARA  of  New 
Jersey  for  contacts  with  the 
following  number  of  stations  in 
each  of  the  8  counties  in 
southern  NJ:  continental  US  = 
3  stations/county;  DX  =  2  sta- 


tions/county. 

In  iieu  of  contacting  2  dif- 
ferent stations,  the  same  sta- 
tion may  be  contacted  on  2  dif- 
ferent bands.  The  required 
counties  are:  Atlantic,  Burl^ 
ington^  Camden,  Cape  May, 
Cumberland,  Gloucester, 
Ocean,  and  Salem. 

All  contacts  after  Jan.  1, 
1976,  are  valid  and  certificates 
will  be  issued  in  CW,  SSB,  and 
mixed  modes.  Either  QSLs  or 
GCR  list  (confirmed  by  2  other 
hams)  must  accompany  the  ap- 
plication. Fees  are  $1,00  or  5 
IRGs.  Send  applications  to 
award  manager:  Louis  Dvorsky 
N2IT,  2508  Leeds  Avenue, 
Northfield  NJ  08225. 

WINDHAM  COUNTY 
AWARD— CON  NECTICUT 

Submit  QSL  cards  or  state- 
ment showing  log  info  plus 
statement  from  another 
amateur  certifying  QSOs 
shown.  CT  stations  work  7 
Windham  county  amateurs, 
W/VE  work  5,  and  DX  work  3. 
Certificates  will  be  endorsed 
for  specific  modes  or  bands  If 
desired.  Gold  stamp  available 
free  for  anyone  who  works  all 
15  Windham  County  towns.  Ap- 
plication fee  is  $2  for  W/VE  and 
$1  for  DX.  Apply  to:  Eastern  CT 
ARA  Awards  Committee,  c/o 
W.  A.  Wilson,  Jr.  K10QG,  RFD 
1  Box  138,  Pomfret  Center  CT 
06259. 


Corrections 


As  I  am  now  abie  to  see  my 
article  in  print  ("Computerized 
Global  Calculations/'  p,  106, 
Dec,  77),  I  see  one  small 
mistake.  On  line  330  of  the  pro- 
gram listing,  it  is  shown  330 
C1=ABStL1+l3).  The  tower- 
case  letter  I  In  13  could  make  it 
look  like  the  number  thirteen. 
One  person  wrote  to  me  to  men- 
tion that  error,  but  most  others 
never  mentioned  it,  I  thank  you 
very  much  for  printmg  that  arti- 
cle, as  I  have  enjoyed  the 
response. 

Carl  WagarV£3EKR 

Waterloo,  Ontario 

Canada 


Pat  Goweh  G3I0R  has 
pointed  out  that  our  title  for  his 
article  ("Predicting  OSCAR 
Propagation'')  in  our 
November,  1977^  special 
OSCAR  issue  of  73  seemed  to 
suffer  itself  from  anomalous 
propagation!  The  article  was 
mainly  intended  to  show  how 
normal  terrestrial  propagation 
and  conditions  couid  be 
detected  and  predicted  by  the 
satellites'  signal  behavior,  and 
to  evidence  the  value  of  OSCAR 
to  non-OSCAR  operators  when 


pursuing  their  own  DX,  be  It  H  F, 
VHF,  UHF,  or  auroral.  We 
should  have  used  his  original 
title  "Predicting  Propagation 
by  OSCAR."  Also,  since 
publication,  the  reference 
given  for  the  AMSAT-UK 
Librarian,  GSKME,  for  copies, 
has  since  changed  to  his  new 
callsign,  G4FYS. 

John  C.  Burnett 
Managing  Editor 


It  is  quite  timely  and  in  ac- 
cord with  the  widening 
horizons  of  amateur  radio  that 
73  Magazine  publishes  such  ar- 
ticles as  "Inexpensive  EKG  En- 
coder" by  WA3AJR  (February, 
1978).  I  enjoyed  reading  the  arti- 
cle and  applaud  its  author  for 
his  innovative  approach  to  a 
ftardware  that  would  be  beyond 
the  financial  reach  of  most 
hams  if  it  had  to  be  commer- 
cially purchased. 

However,  I  am  puzzled  by 
Fig.  6,  in  which  you  reproduce  a 
typical  transmitted  EKG  trac- 
ing. It  is  upside  down!  Since 
the  author  of  the  article  is  a 
physician-ham,  1  must  come  to 
an  inevitable  conclusion  that 


your  illustration  department 
has  goofed.  But  1  wonder  if  the 
author  is  aware  of  the  fact  that 
the  originator  of  this  EKG  trac- 
ing is  suffering  from  a  border^ 
line  case  of  first-degree  heart 
block  (abnormally  prolonged 
delay  in  electrical  conduction 
through  the  AV  node).  While 
this  type  of  tracing  may  be  seen 
in  a  healthy  individual,  it  more 
often  is  a  manifestation  of 
various  forms  of  heart  disease 
or  the  drug  treatment  for  them. 

C.  aSong,  M,D,  N6HF 
Stockton  CA 


Whenever  khave  the  time,  \ 
read  73  Magazine,  which.  I 
beiieve  is  the  best  amateur 
radio  periodical 

I  certainly  enjoyed  the  arti- 
cle, ''Inexpensive  EKG  En- 
coder/' in  February's  issue. 
However,  the  EKG  recording  on 
p.  22  is  printed  upside 
down.  The  importance  of  this 
observation  pertains  to  the  fact 
that  the  proper  time  sequence 
is  reversed,  right  to  left. 

If  the  leads  are  reversed,  as 
stated  in  this  fine  article,  the 
output  will  be  inverted,  an 
appearance  quite  different 
than  that  displayed  in  the  arti- 
cle. 

Thank   you    again    for    73 


Magazine,  a  fine  contribution 
to  amateur  radio. 

Barry  BIttman,  M.D.  WA2MCP 

Bloomfield  NJ 

Our  thanks  to  the  20,000  doc- 
tors  who  pointed  this  out.— Ed. 


While  looking  over  my  KIM-1 
RTTY  article  on  page  68  of  the 
February,  1978,  issue  of  73,  I 
noticed  that  the  UART  pin 
numbers  shown  in  Figs.  2  and  4 
are  incorrect.  The  correct 
pinouts  are  as  follows: 
DAV— 19;  XR— 18;  RD5— 8; 
RD4~9;  RD3— 10;  RD2'"11; 
RD1— 12- 

The  other  figures  appear  to 
be  correct.  My  apologies  for  not 
catching  this  sooner,  and  I 
can't  explain  the  error? 

The  3351  FIFO  chip  may  not 
be  available  from  the  usual 
advertisers  in  73  and  other 
magazines,  A  possible  source 
may  be  Peter  Bertetii  W6KS, 
5262  Yost  Place,  San  Diego  CA 
92109,  The  cost  Is  $14.00 
postpaid.  Pete  has  been  sup- 
plying the  3351  and  other  parts 
for  the  UT-4  as  a  courtesy  to  the 
RTTY  fraternity.  The  3351  is  an 
MOS  chip,  so  it  should  be 
handled  accordingly. 

Clifton  W.  Pittelkau  W4CQI 

Warrenton  VA 
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CALL  70LL  FREE 


CUSHCRAFT 

ATB-34 


MOSLEY 

Regular 

Special 

Classic  33 

3Gle.  10,  15,  20Mtr.  beam 

$232.50 

$189.95 

Classic  36 

6ele.  10,  15,  20Mtr.  beam 

310.65 

249.95 

TA-33 

3e)e.  10,  15,  20  Mtr.  beam 

206.50 

169.95 

TA36 

6e)e.  10,  15,  20  Mtr.  beam 

335.25 

279.95 

TA-33  Jr. 

3e(e.  10,  15,  20  Mtr.  beam 

151.85 

129.95 

TA-40KR 

40  Mtr.  add  on 

92.25 

74.95 

CUSHCRAFT 

m 

ATB-34 

4ele.  10,  15,  20  Mtr.  beam 

239.95 

199.95 

ARX-2 

2  Mtr.  Ringo  Ranger 

32.95 

29.95 

A147-20T 

2  Mtr.  Twist 

54.95 

47.95 

A 144-1 OT 

lOele.  Twist  2  Mtr, 

34.95 

31.95 

A144-20T 

20  ele.  Twist  2  Mtr. 

54.95 

47.95 

A14T-MB 

Mounting  Boom 

HUSTLER 

15.95 

14.95 

4BTV 

10-40  Mtr.  Trap  Vertical 

99.95 

82.95 

RM-75 

75  Meter  Resonator 

15.50 

13.50 

RM-75S 

75  Meter  Super  Resonator 

30.00 

26.50 

G6-144-A 

6  db.  2  Mtr.  Base  Colinear 

HY-GAIN 

67.55 

57.95 

TH6-DXX 

Super  Thunderbird 

249.95 

209.95 

TH3-IVIK3 

3  ele.  10,  15,  20  Mtr.  beam 

199.95 

169.95 

Hy-Quad 

2  ele.  Quad  10,  15.  20  Mtr. 

219.95 

189.95 

TH3-Jr. 

3  ele.  10,  15,  20  Mtr.  beam 

144.50 

129.95 

18  HT 

Hy-Tower  10-80  Mtr.  Vertical 

279.95 

239.95 

14AVQ/WB 

10-40Mtr.  Trap  Vertical 

67.00 

57.00 

1 8A  VT/WB 

10-80  Mtr.  Trap  Vertical 

97.00 

84.95 

203 

3  ele.  2  Mtr.  beam 

12.95 

205 

5  ele.  2  Mtr.  beam 

16.95     " 

' 

208 

8  ele.  2  Mtr.  beam 

19.95 

■■V 

214 

14  ele.  2  Mtr,  beam 

26.95 

• 

WILSON 

J 

System  One 

5  ele.  10,  15,  20  Mtr.  beam 

259.95 

239.95 

Svstem  Two 

4  ele.  10.  15.  20  Mtr.  beam 

199.95 

185.00 

^        ^* 


MOSLEY  CL-36 


TRM 


Jmsfuc 


CDE  ROTORS 

Ham  III  $125.00 

T2X  Tar!  Twister  $249.00 
CD-44  $105.00 

Call  for  SUPER  price  on  Consolidated  Tower  and  Berk-Tec  Coax  Cable 


18HT 


Open  seven  days  a  iw^eek 


RINGO 

RANGER 


WV^ 


4BTV 


fj^ff  AOffl*-  ol  Cfi^tnaia' 


Communications  Center 

The  Radio  Store 


058 


443  N.  48th,  Lincoln,  Nebraska  68504 


In  Nebraska  Call  (402)466-8402 


master  charge 
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when  more  obscure  technical 
details  were  needed. 


ffamp9§e  fX 

With  the  10m  band  plan,  the 
Calif ornians  seem  to  favor  put- 
ting the  four  Watt  AM  signals 
right  down  in  the  midst  of  the 
kilowatt  sideband  operators,  I 
hope  there  wiil  be  no  battle  over 
this,  but  that  the  better  system 
will  win  out  because  it  turns  out 
to  benefit  more  people* 

When  I  started  publishing 
proposed  10m  conversions  of 
CB  rigs  In  73,  I  explained  that 
we  were  looking  for  a  plan  to 
support.  The  present  plan, 
which  I  modestly  call  ihe  73 
plan  and  which  will  probably  be 
known  as  the  OSrplan  in  a  cou* 
pie  of  years,  emerged  as  the 
hands-down  winner  as  far  as 
my  mall  is  concerned.  Once 
this  was  announced,  the 
furious  letters  began  to  arrive 
from  southern  California . , .  an 
area  which  had  been  almost 
completely  silent  before  the 
plan  was  announced. 

Frankly,  I  don't  care  what 
plan  is  used.  My  ob|©cllve  was 
to  start  a  new  area  for  amateurs 
to  have  fun  and  to  try  and  put  it 
in  a  part  of  a  ham  band  where  it 
would  cause  as  little  trouble  to 
other  amateurs  as  possible  . . . 
all  to  keep  down  the  wars.  I 
suspect  that  the  same  tempera^ 
ment  which  was  Involved  with 
people  moving  to  California 
has  a  lot  to  do  with  their 
tendency  toward  getting  into 
wars.  White  repeater  wars  may 
not  have  started  in  southern 
California,  certainly  the  most 
well  known  of  them  occurred 
there  , . ,  and  some  are  still  go- 
Ing  on.  They  may  have  gone 
along  with  the  2m  band  plan  of 
the  rest  of  the  country,  but  the 
southern  Cafifornians  are  still 
fighting  every  inch  of  the  way. 
Two  meter  ¥U  in  Los  Angeles  is 
unlike  anything  you'll  hear 
anywhere  else  in  the  world* 

Is  all  of  this  bad?  By  no 
means.  One  of  the  great 
benefits  of  all  this  com- 
bativeness  and  com- 

petitiveness of  that  area  has 
been  the  development  of  tech- 
niques and  pioneering  of  new 
Ideas  which  could  be  con- 
sidered a  model  for  others. 
Without  all  that  warring,  would 
aGronk  Network  have  evolved? 
I  do  hope  someone  will  write  a 
short  history  of  this  network, 
now  that  most  of  its  activities 
have  been  made  legaL  In  many 
ways,  the  hams  of  southern 
California  are  years  ahead  of 
other  areas. 

Perhaps,  In  their  enthusiasm 


EDtrORiAL  BY  WAYNE  GREEN 

to  try  and  mate  sideband 
kilowatts  and  super  QRP  AM  on 
the  low  end  of  10m  phone,  the 
California  group  will  come  up 
with  some  technological  ad- 
vancements which  will  make 
this  practical.  Until  then,  I  think 
ni  stick  to  the  two  meg  up  plan 
and  let  'em  struggle  with  their 
problems  . . .  problems  which 
are  going  to  get  aggravated 
considerably  as  the  sunspots 
perk  up. 

The  10m  plan  which  looks 
good  to  me  moves  all  CB  rigs 
up  exactly  2  MHz.  This  puts 
channel  1  on  28.955  MHz.  I  pro- 
pose that  channel  1  be  used  for 
listening  and  brief  calling,  with 
contacts  moved  up  to  channels 
5  and  higher,  Channel  4,  on 
29.050  MHz,  I  propose  for 
beacon  stations.  These  will  per- 
mit us  to  know  instantly  when 
and  to  where  the  band  is  open. 
Often  10m  will  open  up  and  no 
one  will  notice  it  sirkce 
everyone  is  listen  I  ng.  Beacons 
will  help  this  situation. 

Beacons  will  also  help  with 
automatic  recording  of  prop- 
agation, which  could  help  us 
better  understand  the  workings 
of  this  band. 

The  2  MHz  up  plan  puts  the 
low-powered  channelized  com* 
munications  in  that  part  of  10m 
which  has  been  least  used  . . . 
above  most  SSB  operations 
and  below  the  FM  and  satellite 
work.  U  seems  like  an  ideal 
spot. 

Both  Bristol  and  Standard 
are  endorsing  this  plan.  I  know 
of  no  manufacturers  endorsing 
any  other  plan. 


WIK  SOME,  LOSE  SOME 


One   of    the   dangers   of 

scheduling  a  hamfest-auction 
in  New  Hampshire  in  January  is 
snow.  Sure  enough,  the  day 
before  the  hamfest  in  Man- 
chester, New  Hampshire,  the 
snow  felL  It  fell  in  great  quan- 
tities, to  the  delight  of  ski 
areas.  This  did  not  help  the 
hamfest,  unfortunately.  Here 
we  see  Lyie  Kaufman  showing 
his  baluns  to  an  admiring 
crowd,  helped  by  his  daughter 


Most  of  the  New  Hampshire 
computer  stores  set  up  ex- 
hibits. Hbtb  we  see  an 
Algorithmics  system  being 
demonstrated  at  the  Microcom- 
puters, Inc.,  table.  Algorithmics 
has  a  corker  of  a  word  process- 
ing system,  complete  with  soft- 
ware and  their  own  keyboard, 
which  is  specially  designed  for 
word  processing. 

The  hamfest  was  organized 
by  the  Interstate  Repeater 
Society,  which  would  be  more 
popular  with  me  if  the  name 
was  changed  slightly  to  provide 
a  different  set  of  initials,  Her- 
man Haberman  WAINYS  was 
the  factotum  and  did  a  large 
part  of  the  organizational  work. 
Better  weather  next  year,  Her- 
man. 

SAN  JOSE  WAS  HAMMY 

The  second  large  west  coast 
computer  show  was  in  San 
Jose  In  early  March,  It  was 
packed.  In  case  you  are  still  try- 
ing not  to  notice  how  much 
microcomputers  have  in- 
filtrated into  amateur  radio,  I 
might  teti  you  that  several  hun- 
dred hams  checked  In  at  the 
Kilobaud  booth  at  San  Jose. 
And  one  of  the  major 
demonstrations  throughout  the 
show  was  the  fine  exhibit  put 
on  by  the  local  RTTY  group. 
They  had  a  bang-up  exhibit  and 
opened  a  lot  of  microcomputer 
hobbyists'  eyes  to  what 
amateur  radio  can  do. 

The  Digital  Group  was  wow- 
ing 'em  with  their  Ham  Board, 
Just  recently  put  into  produc- 
tion. This  is  a  single  board  that 
gives  you  RTTY,  SSTV,  and  CW. 
The  only  catch  is  that  it  is 
designed  only  for  the  DG 
system;  however,  ril  bet  it 
won*t  be  long  before  we  have 
some  articles  on  using  it  with 
other  systems  .  * .  such  as  the 
TRS  80  and  PET. 

The  Radio  Shack  exhibit  was 
so  packed  I  had  to  jump  up  and 
down  to  see  who  was  up  front 
showing  their  latest  hardware, 
Ihe  16K  model  ($889)  and  their 
new  printer  ($599).  Com- 
modore's PET  ($795)  exhibit 
was  just  as  packed.  I  didn't  find 
a  chance  to  get  close  to  either 
exhibit  until  the  show  was  clos- 
ing up  on  Sunday  evening. 

On  the  day  after  the  show. 
Sherry  and  1  were  given  a  tour  of 
the  nearby  PET  plant,  where 
zillions  of  PETs  were  being  put 
together. 


Commodore  is  not  annlous 

to  let  out  their  production 
figures,  but  you  can  see  from 
the  photograph  that  they  are 
turning  'em  out  in  large 
numbers.  Each  system  is  burnt 
in  for  48  hours,  thus  turning  up 
about  99%  of  the  bummers 
before  shipment.  Those  few 
which  do  fail  are  zipped  into  a 
repair  lab  with  a  giant  com- 
puter system  which  digs  right 
in  and  checks  everything  out  in 
a  flash.  This  makes  repairs  take 
but  a  few  minutes. 

The  production  line  has  been 
growing  rapidly  as  Commodore 
has  tried  to  keep  up  with  the  de- 
mand. To  give  you  an  idea  of 
the  demand,  several  dealers 
were  complaining  that  they 
could  sell  ten  times  as  many 
PETs  as  they  were  being  allot- 
ted. 

Our  next  stop  on  the  way 
back  to  New  Hampshire  was  in 
Fort  Worth/Dallas.  There  we 
first  visited  Icom  and  got  a 
hands-on  look  at  their  new  low 
band  rig.  Even  at  $1500 1  predict 
this  is  going  to  be  a  sellout.  Bill 
Mueller  had  the  rig  set  up  with  a 
remote  digital  tuner,  one  which 
could  be  programmed  to  check 
pretuned  channels  on  any  band 
or  else  Just  tune  up  and  down 
any  band  with  the  push  of  a  but- 
ton. I'll  be  surprised  if  this  isn't 
the  way  all  figs  will  go  before 
long. 


O  O' 


This  Is  the  lC-701  with  the 
remote  tuning  control.  On  top 
of  it  is  a  HAL  6000  RTTY  unit. 
The  701  seems  to  have 
everything  a  ham  could  want 
these  days. 

Not  far  from  the  loom  office 
is  Art  Housholder's  AGL  Elec- 
tronics store.  Bill  took  us  down 
to  see  Art  and  we  all  had  lunch 
at  a  great  Mexican  restaurant 
in  the  shopping  plaza  with  AGL 
Their  nachos  were  superb  , . . 
as  were  their  sopaipillas.  This 
made  up  for  the  disaster  we 
suffered  the  evening  before  at 
Dallas^  Baby  Doe  Mine 
Restaurant.  There,  after  a 
three-hour  wait  in  a  disco 
lounge  which  just  about 
deafened  us  and  drove  me  up 
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the  wall,  we  were  served  burnt 
and  hardened  dock.  The  others 
with  us  didn't  make  out  much 
better,  so  we  all  left  withoul 
eating.  We  tried  to  talk  with  the 
manager,  but  he  was  unin* 
terested  in  our  problems. 

From  Dallas,  we  drove  to  Fort 
Worth  to  visit  Radio  Shack. 
Say.  if  you  can  get  anywhere 
near  Ft,  Worth,  be  sure  to  see 
the  Tandy  plaza  complex  in 
downtown  Ft.  Worth.  It  ts  amaz* 
ing  .  .  .  with  two  19-story 
buildings  already  finished  and 
a  45'floor  building  getting 
started  next  to  them.  The  bot* 
torn  floors  have  a  shopping 
plaza  built  in.  The  big  centers  of 
attraction  are  a  giant  Radio 
Shack  store,  a  Tandy 
Telephone  store,  and  a  Tandy 
Computer  Center.  In  the  middle 
of  the  indoor  plaza  is  an  ice 
skating  rink.  Our  host  was  Hy 
Siegel  K9CCN/5,  who  was  get- 
ting around  on  crutches  after 
breaking  his  leg  skating  in  the 

center. 

Despite  his  crutches,  Hy 
zipped  us  all  over  the  19-floor 
building,  getting  me  in  for  talks 
with  most  of  the  top  brass  of 
the  organization,  showing  us 
the  lab  where  all  new  products 
are  checked  out  exhaustively 
before  being  added  to  the 
Radio  Shack  line,  and  finally 
taking  us  to  the  TRS^BO  plant 
not  far  away. 

The  Tandy  complex  is  so  big 
that  they  have  built  a  special 
subway  which  goes  from  the 
ground  floor  of  one  building  to 
a  group  of  giant  parking  lots 
several  blocks  away.  How 
many  private  subways  have  you 
seen?  The  subway  goes  to  four 
different  stations  around  the 
parking  lots  and  then  returns  to 
the  Tandy  Center. 


Here  are  some  of  the  TRS-80 
systems  being  burnt  in.  Radio 
Shack  runs  them  for  24  hours, 
looking  for  problems,  very  few 
of  which  develop.  This  Is  just 
one  part  of  the  burn-in  depart- 
ment, so  you  can't  really  get  a 
count  on  their  total  production 
from  a  head  count  of  this 
group. 

We  have  both  the  TRS-SO  and 
a  PET  in  the  lab  at  73i Kilobaud, 
so  we  are  able  to  check  all  pro- 
grams submitted  for  these 
systems  before  publishing 
them  or  putting  them  out  on 
cassettes. 

Hams  keep  calling  up 
wanting  to  know  which  system 
\  think  is  the  best.  Honestly, 
each   system    is   so   different 


ANTENNAS 

146-220-440  MHz 
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DIRECTIONAL 
GAIN  BEAMS 

•  Direct  52  ohm  feed 

•  Rugged 

•  Seamless  aluminum 
construction 

...and  high  performance 
make  for  years  of  trouble 
free  activity  with  any 
CUSHCRAFTFM  Beam, 


iEiMVIS 


pVfffB^SHpfVT^HPffp^BVnvfVP^r^'a""'""!"**''**^^^ 


POWER  PACK 

91 


OMNIDIRECTIONAL 
GAIN  ANTENNAS 

CUSHCRAFT'S 

•  Ringos 

•  Rangers 

•  Stacked  4-pole 
antennas  are  recognized 
world  wide  for  their  low 
angle  of  radiation,  ease  of 
assembly,  and  tremen- 
dous performance  on  ail 
amateur  FM  frequencies. 
Regardless  of  the  FM  fre- 
quency, rely  on  Cushcraft 
to  deliver 

"FULL  QUIETING 

PERFORMANCE", 


CS7 


II 


4S 


DIRECTIONAL 
GAIN  ARRAYS 

Stacked  for  increased  perfor- 
mance,  CUSHCRAFT  Power 
Pack  arrays  come  complete. 
Ready  for  use  when  full  quieting 

results  are  needed  to  access  dis- 
tant repeaters  or  long  haul  sim- 
plex contacts. 


4    POLE 


R  IIS]  GO 


IN  STOCK  WITH  DISTRIBUTORS  WORLDWIDE 


CORPORATION 

P.O.  BOX4680.  MANCHESTER,  N.H.  03108 
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from  the  other  that  it  is  difficult 
to  maKe  any  overall  decision 
like  that.  The  TRS-80.  the  PETp 
the  Apple  II,  and  so  on  are  all 
excellent  systems  and  they  will 
do  iust  about  anything  you 
could  ask  in  computing  ...  if 
you  have  enough  memory  in 
them,  if  you  have  the 
peripherals  you  need,  and  the 
biggest  if  of  all,  IF  you  have  the 
programs  to  get  them  to  do 
what  you  want. 

All  of  the  systems  available, 
from  the  under  $250  KIM 
microcomputer  right  on  up 
through  the  Apple  II  at  a  bit  over 
$1 ,200,  are  fine  for  beginners  to 
learn  ...  to  learn  about  how 
computers  work  and  to  learn 
programming.  And  each  of 
these  can  be  sold  without 
much  of  a  loss,  if  any,  If  you 
decide  to  go  lo  some  other 
system.  For  the  time  being, 
none  of  these  systems  have  an 
available  S-IOO  interlace,  so 
the  hundreds  of  S-IOO  boards 
can't  be  simply  used  with  them. 


This  wilf  not  be  a  fact  for  long. 

In  general,  if  you  want  to  go 
to  a  bigger  system,  one  based 
on  the  S-100  bus,  you  will  have 
to  spend  more  like  $2,000  to 
$3,000.  But  this  will  be  expand- 
able for  a  lor^g  time  to  come 
and  will  work  with  the  bulk  of 
the  specialized  boards  being 
made  . . ,  for  music,  for  art,  for 
controlling  things,  for  connect* 
Ing  to  the  phone,  etc. 

You'll  begin  to  understand 
more  about  all  this  if  you  start 
reading  Kilobaud.  This  Is  the 
only  microcomputer  magazine 
being  published  for  the  begin- 
ners in  the  field, 

WESTLINK  LIVES 

Every  week  Bill  Hendershot 
produces  a  five-  to  ten-minute 
ham  news  broadcast.  This  is 
put  on  tape  cassettes  and 
mailed  to  the  subscribers.  The 
tapes  are  then  played  over 
many  of  the  repeaters  around 
the  country  to  bring  radio 
amateurs  up  to  date  on  what  is 
going  on. 

Bill  generally  shies  away 
from  controversy  In  these 
broadcasts.  He  gets  his  news 
from  the  FCC,  from  HRR,  and 
other  sources.  In  many  cases, 
he  calls  the  people  making  the 
news  and  tapes  his  interviews 
with  them. 

Biirs  WESTLINK  programs 
have  been  one  of  the  better 
ways  to  keep  up  with  the  con* 
tinuing  circus  of  Rick  Cooper. 
an  effort  which  has  cost  Bill  a 
lot  of  long  distance  phone 
caHs.  There  is  some  new  phase 
to  the  Cooper  epic  every  week. 

Repeater  groups  interested 
In  keeping  their  members  up  to 


date  on  the  news  of  amateur 
radio  should  get  in  touch  with 

Bill.  Write  to  WESTLINK,  12731 
Rajah  Street,  Sylmar  CA  91342, 
for  detaiis  and  costs. 

The  tapes  are  professionally 
done  and  are  quite  legal  to  play 
over  the  air., either  ori  the  low 
bands  or  over  a  repeater. 

EQUIPMENT  COSTS 
GOING  UP 

Since  the  FCC  seems  to  be 
making  no  provisions  for  reim- 
bursing manufacturers  for  the 
extra  cost  of  designing  ham 
equipment  aQCording  lo  the 
new  regulations,  it  Is  a  safe  tiet 
that  amateurs  will  be  the  ones 
to  pick  up  the  tab. 

In  addition  to  the  higher 
costs  of  equipment,  we  will 
also  have  to  foot  the  costs  of 
dealers  keeping  and  reporting 
the  records  they  will  have  to 
manage.  This  probably  won*t 
amount  to  more  than  $4  or  $5 
per  unit,  but  it  will  mount  up  in 
the  long  run. 

How  is  a  dealer  to  know  if  the 
license  being  shown  by  a  pur- 
chaser is  a  legitimate  license? 
The  process  will  have  to  be 
lengthy  and  costly  to  make 
sure  that  the  dealer  does  not 
gel  in  trouble  by  selling  ham 
gear  to  someone  who  is  actual- 
ly not  a  ham. 

Tell  me  ...  is  this  what  you 
want  to  happen?  Are  you  will- 
ing to  foot  this  bill  just  because 
the  FCC  doesn't  have  the  guts 
to  tackle  the  CB  and  HFer  prob- 
lem directly? 

YAESU  PREVIEW 

The  inside  scoop  is  that 
Yaesu  has  two  new  VHF  trans- 


ceivers coming  out.  These 
should  be  on  hand  by  summer* 
One  is  for  six  meters  and  the 
other  for  two.  These  will  have 
digital  plus  analog  displays,  be 
all  mode  (including  SSB), 
operate  on  the  standard  splits 
of  1  MHz  on  six  meters  ar^d  600 
kHz  on  two  meters^  and  have  a 
new  type  of  noise  blanker 
which  is  said  to  really  work,  op- 
tional fixed  channels,  ac/dc 
operation,  optional  frequency 
memory,  semi-break-in  CW 
with  sidetone,  progfammable 
tone  burst  generator^  dis- 
criminator meter . , ,  etc.  For 
CW  DX  fans,  there  is  a  CW  filter 
option  for  the  six  meter  rig. 

MORE  HELP  WANTED 

Despite  the  recent  addition 
to  our  staff  of  two  computer 
technicians,  a  computer  pro- 
grammer or  two»  a  ham  techni- 
cian, a  couple  of  marketing 
people,  more  ad  people,  etc., 
we  are  still  unable  to  keep  up 
with  the  growth  of  the  business 
In  several  aspects. 

One  major  need  is  for  an  ex* 
periencad  ham  with  con- 
siderable background  and  the 
ability  to  write.  This  would  be 
an  assistant  editor  position  for 
73  which  would  Include  han- 
dling the  new  products  section 
of  the  magazine,  screening  ar- 
ticles for  publication,  helping 
with  the  testing  of  new  pro- 
ducts and  writing  them  up,  etc. 

The  usual  resum^  is  not  rele- 
vant lo  this  work — we  need  to 
know  about  your  hamming 
background,  what  articles 
youWe  had  published,  etc. 
Write  to  Wayne  Green.  73.  Inc., 
Peterborough  NH  03458. 


Chain  Letter  Petition  in  Su]i|»ort  of  Amateur  Radio 

Before  doing  anything  else,  make  at  least  five  photocopies  of  this  petition  and  give  or  send  these  copies  to  friends, 
neighbors,  radio  club  members,  hams  you  have  contacted^  etc.  They  do  not  have  to  be  radio  amateurs,  but  just 
people  who  realize  the  importance  to  the  community,  to  our  country,  and  to  the  world  of  amateur  radio.  We  don't 
waul  to  lose  oui  bands  to  CBers  and  a  dictatorship. 

The  Petition 

We^  the  undersigned,  being  American  citizens,  do  hereby  indicate  our  support  of  amateur  radio  and  our  opposition 
to  any  efforts  to  destroy  this  valuable  service.  Since  radio  amateurs  have  been  directly  responsible  for  developing  and 
pioneering  virtually  every  communications  technique  in  use  today,  furnish  an  invaluable  source  of  engineers  and 
technicians  for  our  government  and  industry,  and  furnish  efficient  communicatioris  during  any  emergencies,  we 
cannot  afford  to  let  this  important  resource  be  wiped  out. 


Name. 


Address. 


Name. 


Address 


Name 


Address 


nty 

City 

City. 


State 


-Zip 


State 


State 


Name. 


Address 


Name 


Address, 


.City. 
jCity. 


State. 


State 


Zip. 

Zip, 

Zip. 
Zip 


Support  this  political  action  to  preserve  amateur  radio.  Send  your  petition  to: 

Wayne  Green 
73  Magazine,  Peterborough  NH  034 S8 


73/5/78 
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mateur  Radio  Supply  of  Nashvilla*  Inc. 


STORE    HOURS 

Mon.  -  Fri.  9  AM  -5  PM 

Sun.  1  PM  -  6  PM 


615  South  Galldtin  Rood.  Mddiwn,  Tennessee  37115    •    (615)666-4956 


A40 


Authorized  dealer  for:  Kenwood  •  Yoesu  •  Drake  •  Icom 

•  Dentron  •  Ten-Tec  •  Wilson  •  Tempo  •  Swan  •  Standard 

•  KLM  •  Larsen  •  Cushcraft  •  B  &  W  •  CDE  •  Newtronics 
(Hustler)  •  NYE  •  and  others. 


These  ARSON,   INC   policies  have  satisfied  thousonds  nationwide 


1.  Credrt  cards  Welcome  (eiceirt  on  "sfieciilsl 

2.  Trattes  invited. 

3.  Fast  —  to  your  door  —  Mmpf  via  UPS. 

4.  Lffl^e  inventory  of  maiof  lines  —  m«t  rtims 


tfi 


5.  Fret  Catalog 

&  Cost  of  telephone  calis  wHI  be  dtdtieM  from  your  Qf6m. 
7.  As^rance  of  fair  dealing  throu^  our  natJonwidf  feputation. 
S.  We're  "bumins"  to  make  Hot  Deali  at  A.R  SOU.,  (nc 


NOW A  full  line  Ham  Store  with  these 

Same  Policies  in  ATLANTA  -  -  ARSON  ATLANTA.  INC 


mateur  Radio  Supply  of  North  Atlanta,  Inc 

•  •a 


A  V  'XTy  9  J  ^  ^v  ^  V  I  W^M  ^  m  W^ 


Pinetree  Plaza  Shopping  Center    ■    5369-6  Buford  Highway,  Doravtile  GA  30340    •    (405)  455-1771 


TRADE  WITH  US  AND  BENEFIT  FROHI  OUR  UOLUIKIE  BUVINB 


These  are  a  few  of  our  ''HOT"  Grand  OPENING  Specials 


YAESU 


V-^ 


lOlf     Buy  of  $799,"* 

Get  Ffi-fj  FVlOli 
Remote  VFO     Uit  $125  » 
Send  coshicjrs  check  or  M.O. 
Shipping  will  be  collect. 


The  Memorizer 


Yaesu  FT  227R 

Fulty  Syn  2M  FM 
List  $315.« 
Call  for  Super  Quote 


Kenwood 


7400A    25  watts 

Fully  syn.  2M  FM 

List  $399." 

Call  for  Super  Quote 


COE 
Ham  III 


Hsf?i  ril  fofof  S124  « 

Shipping  irtduded  io  Cofit,  USA 

Kom  HI  rotof  plu4  100  H   rolor 

cobk  sr39« 

Horn  in  rotor  pluf  100  ft    eoch  ■ 
rofor  coble  and  RG-SU  fo<7rn 
COOK  $162." 

Send  coiKien  chedk  or  M.O. 


limited  to  ovailoble  queinlltiei  —  prices  tubje^  to  chang*        | 


ATLANTA 


(405)  455-1771 


NASHVILLE     (615)  868-4956 


We're  "burning"  to  make  ''HOT"  deals  at  ARSON 


,  INC. 


y$*^K 


19t 


INDUSTRIES 


ZENER  DrODES 


lN7SlA5.1-400mW 

11V— 1W 

62V— tVzW 

Any  10 — 1  value 
$r00~.15ea. 


1C*s 


DM74L72— .30 

DM7476N  — .30 

SN72747— .50 

DM74L74N— .50 

N  £555^,45 


POLYSTYfiENE  CAPS       AXmi  ELECTHOLYTICS 


6200  pF    33V  5% 

7500  pF    33V  6% 

7500  pF  100V  5% 

120O0pFl0aV5V<i 

15000  pF    33V  5% 

ISOOOpF  t00V5% 

120O0  pF    33V  5% 

ion  .00 


TANTALUM  AXIAL 


47  m— 35  V— 20% 
.47  m— 35V-20% 
1.2  m— 20  V— 20% 
10  m^25  V--20% 
.015  m-^ 35  V— 5% 

Any  10  $2,00 
1  m— 50  V  .35  ea 


LAMPS/BULBS 


NE-2  Long  Lead 

chic.  min.  #327 

Your  Choice 

10/$1.00 


50n00  V  $.25  ea. 
iSOnOS  V$.50ea, 
220/25  V  $.25  ea. 
330^60  V  $.50  ea. 
400^5  V  $.50  ea. 
500/50  V  $.50  ea. 
1000/50  V  $.75  ea. 
2000/25  V  $.50  ea. 


TRANSISTORS 


2N914  .30 

2N2222  .25 

2N3055  .50 

2M3725  .90 

2N3905  4n,00 

2N3906  4/1,00 

2N5086  4n.OO 


PULSE  TXFR. 


Sprague 

#11Z2100 

$1.00  ea. 

2  for  $1.75 


NEW  ITEMS 


Haydon 
Timing  Motors 

120V60C5W4RPM 

12V60C2-5W4RPM 

■  RFE  Your  Choice        $3,00 


PANEL  LIGHT  ASSY       DIPPED  TANTALUM 


Grimes  #A7075-5 

Blue  w/cap  & 

alt  hardware 

4/$1 .00 


DIPPED  MICAS 


Assorted  values 

and  voltages 

All  prime— just 

miKed  up 

10^1,00 
2&2m 


WHATS  IT 


We  don't  know 

but  maybe  you 

do.  Has  motors 

gearSp  micro  switch 

■RFE  $1.50 


.1/35  V 
.15/35  V 
.22/35  V 
.33/35  V 
.68/35  V 
1.0/35  V 


$.25 
each 


10/ 
$2  25 


DIODE 


Microwave  Diode 

IN23B— Sylvania 

100MC— 150KMC 

$.60 


MISCIC- DIODES 


SD-4£  diDde  iO 
AE90e  IC  2S 

25Cia5  txlr.  ?5 
TV19  txir,  .25 

TFI  2N  2925  2S 
TV  41  iMlr   .25 

S034diMJe  ,10 


DIODES 


IN  4000 
IN4001 
IN40O2 
IN4003 
IN4004 
tN4005 
IN400e 
m4007 


12/roo 
12/roo 

12^1,00 
12/1.00 
12/1.00 
TO/ 1.00 
10/1.00 
10/1,00 


DIP  SWITCHES 


SPST'Slide  action 

4  Switch  Unit 

5  Switch  Unit 

6  Switch  Unit 

7  Switch  Unit 

6  Switch  Unit 

4.  5.  6  pos.— 1.25ea 
7.8pos.— 125oa 


TWIST  LOCK  CAPACtTORS 


Over  50,000  in  stock 

All  values— send  value 

or  values  needed 

$.75  each  10/6.00 
Any  quantity — Any  value 


SIGNAL  DIODE  SPECIAL 


ITT— Cathode  banded 
lN414e 


20  for  $1.00 

50  for  $2.00 

100  for  $3.00 

250  tor  $6.00 

500  for  $10.00 


F 
R 

E 

E  

$1 .00 


7-SEG  LED 

Tl  L3^P      $1.10  ea, 
.5"  red      2/$2.00 


MERCHANDISE  WITH  EVERY 
$15.00  WORTH  OF  MATERIAL 


ALLEN  BRADLEY  RELAY 


Type  BX ac  4no*4oc 

P/N700— BZ440A1A 

$15  00  each 


CERAMIC  DISC 


lOpFSOV 

22pF50V 

47pF50V 

lOOpFSOV 

220pF50V 

470  pF  50  V 


$.05 

each 

25/ 

$1.00 


ELECTRONtC  COMPONENTS 
EQUIPMENT  HARDWARE 
t922  N.E.  T4dth  STREET 
N.  Mi  AMI,  FLA.  33181 
(305}  947-1479 


RESISTORS 


Assorted  bag 
of  100  pieces 

Most  popular 

values— V*  &  Vi  w 

1.95/ bag 

2/$3.50 


TRANSFORMER 


Constant  voltage 

115/220  V  In. 

40VCT1.3Annp 

20VCT2Amp 

$2-95  each 
2/$5,00 


RF  DEVICES 


CD  ^^ 


2N5589 

4.50 

2  N  5590 

7.50 

2N5591 

10.50 

2N60aO 

5.00 

2  N  6081 

8.00 

2N6082 

10.06 

2N6083 

11.95 

SLIDE  SWITCH 


2  pole— 3  pos. 
Has  holes  for 
mounting  w/  IV4 
mtg.  center 

.1210/1.00 


BLOWERS 


Open  frame  type  motor, 
quick  connect  terminals. 

Input:  120  V,  60  Hz.  Out»el.  T*  x  B'^' 

100  Watts,  B&te4  OtA  Site:  11-^" 

\2Q  CFM  @  '0"  static  kmg  x  3-'^"  » 

pressure.  S\i&  S-'/*'".  6  lbs 


MICROSWITCHES 


New-pullecJ 
from  equip. 

assorted  stzes 

consists  of  E-33's, 
23^s  etc. 

15  for  $1.00 


TTX. 


TJX, 


COUNTERS 


Veeder  Root 
120V  50/60  Cycle 
5  place— approx, 
IV4WX  1"Kx2"L 

•RFES2  50 


DISC  CAPS 


.01  — 100V 

V4"  Lead  Spacing 

ARCO  TCP'ROI 

20/$1.00 


MYLAR  FILM 


.001m— 100  V 
.0022  m— 100  V 
.0047  m— 100  V 
.01  mF"  100  V 

$.10  each 
12/1-00 


ELECTROLYTICS 


Axiallead— 

Assorted— 25V  up 

to  150  V— unmarked 

You  test  &  save 

lai.oo 


POTS 


GTS  Vz"  Bushing 

Vz"  shaft 

10K-$.35 

100K— $.35 

4  meg/40K  dual 

$.75 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

7420 

7426 

7427 

7430 

7432 

7437 

7438 

7440 

7441 

7442 

7443 

7444 

7445 

7445 

7447 

7448 
7450 
7451 


15 
.15 
.20 
.20 
,15 
.25 
.35 
J5 
.25 
.15 
.10 
.25 
,35 
,45 
1.10 
.25 
.40 
.15 
.35 
.45 
.15 
30 


.25 
1.10 
.55 
.85 
.45 
.60 

.90 
.90 
.25 
.25 


7473 
7474 
7475 

7476 
7480 
7481 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 


74100 
74107 
74121 
74122 
74123 
74125 
74126 
74132 
74141 
74150 
74151 
74153 
74154 
74156 
74157 
74161 


.25 

.35 
.30 
.30 
.50 
JO 
.90 
.90 
.30 

1.30 
.55 
.95 
.95 
.40 

1.20 
.60 
.80 


1.85 

.35 

.35 

.55 

,55 

.45 

.35 

130 

1.00 

1.00 

.75 

95 

1.00 

1.10 

.so 

-SO 


TERMS:  Orders  under  $10.00  please  a^d  $7.00 — Morrey  bach  guarantee  on  aft  tiems,  Pfease  add  sufftcient  shipping  charges — Fionda  residents 
add  4Vo  saies  tax  CODs  accepted  wtth  25%  deposit  on  orders  ot  $50.00  or  more  *RFE— REMOVED  FROM  EQUIPMENT     J10 
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ASSOCIATED  RADIO 

AMERICA'S  #1  Real  Amateur  Radio  Store 


Actual  current  photos  of  some  of  our  reconditioned  equipment. 

We  have  hundreds  of  reconditioned  items.  Save  big  with 
confidence.  Reconditioned  units  carry  a  guarantee. 
We  trade  -  USED  on  NEW  or  USED  on  USED 
We  sell  -  ALL  major  brands  NEW  &  USED 
We  buy  ■  IMlany  types  of  amateur  equipment. 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


91 3-381 -5900 


CALL  US  WITH  YOUR  REQUIREMENTS 


WE  ALSO  SELL  MUCH  OF  OUR  TRADE-IN  EQUIPMENT  BEFORE  WE 
RECONDITION  IT.  THIS  WE  SELL  AT  GREATLY  REDUCED  PRICE.  REAL 
BARGAINS  FOR  THE  EXPERIENCED  HAM.  SEND  $1.00  AND  YOUR  NAME  •  CALL 
LETTERS  AND  ADDRESS  TO  US  AND  WE'll  SEND  YOU  NOT  ONLY  OUR  REGULAR 
CATALOG  BUT  A  CURRENT  LIST  OF  UNSERVICED  BARGAINS.  aso 


T93 


^ 


Take  Command  of  220  MHz! 


The  Synthdcodef  509  represents  the  fest  of  a 
lotaBy  oew  gen^ation  of  fTequency  wnthiiskefs. 
based  on  the  kstest  advances  in  CMOS-LSI  techni- 
qoes.  'Matrix  Modules",  which  conlaih  programm- 
ing diodes,  make  adding  new  channels  a  cinch. 
Simply  soip  the  leads  On  this  diodes  not  needed, 
plug  it  In.  and  you  are  On  The  Air!  Our^inique  m- 
lerface  design  allows  you  to  (^se  your  existing 
crystal  positions  €ven  though  the  synthesizer  has 
been  installi^d.  The  Synthacoder  is  also  easily 
adapted  for  Scanning  and  EKternal  Fret|uency 
Control.  To  sum  rt  up—We  are  sure  thai  you  will 
find  the  new  Synthacoder  M9  EvGrything  Yoo 
Want  in  a  220  MH;  synthesizer— And  at  a  Price 
Comparable  to  Cry^^dls! 


*  SIMPLE  TO  INTERFACE  -  Three  wires  and  no  holes! 

*  FULL  COVERAGE    22Q-225  MHz  in  20  KHz  steps 

*  MATRIX  PROGRAMMABLE  -  No  more  crystals 

*  EXCLUSIVE  "MATRIX  MODULEST^  -  Program  in  seconds 

*  FULL  MODE  CONTROL  -  Simplex,  Repeater,  Reverse 

*  LOW  POWER  CMOS  -  Draws  onfy  60  ma 

*  FULLY  ASSEMBLED  AND  CALIBRATED  -  Not  a  kit 

*  FITS  MIDLAND,  COBRA,  and  CLEGG  220  MHz  transceivers 


Engimerhig  Specialties 

P.O   BOX  2233 
1247  COMMERCIAL  AVENUE 
OKNARO.  CA  93030 
T-ifi  (805)  486^0817 


n   XXL  BITE!  Please  send  more  *nfo. 

U   m  HOOKED!  Please  RUSH  my  Synthacoder. 

Name     -  "•  ■    '  '    ■  -    '  "• 


VES»  T  would  like  to  pupchiise  a  SyTithacoder  for  Tny  220  radio- 
Endcsed  pJe^$it  find  nty  %\2^  95  (police  tndude^  postage  and  handfing) 
CaMomia  restdents  add  6%  sales  lax. 

£  -    gngJQstf d      n  ChecJ*         D  Money  Order 


Please  charge  my         tJ  Master  Charge        U  BankArneiicard 

Credit c«r4 *  ■_-  ";-;-._.  -^-^-  '    .  \ ^^  \    ■ ^__ 

Interbank  * -  -"-      ■  .  '^'-. .:-  -  .' 

EKpiratiori  dam  ,    '^y 

SiQnatiiTe     . 


T      ■■       ■        1 b-^bi^^ 


Et2 
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GET  YOUR 


NEW 


RADIO  AMATEUR 


PALLBOOKS 


^"^"^^ 


The  U.S.   Catlbook  has  over 

350,000  W  &  K  listings,  tt  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


AU  OF  THESE  EXTRA  FEATURES  INCLUDE 


•  tntemaiiona^  Ra<}io  Amateur  PrefiNes! 

•  R^dio  Amiit€ur  Pmlixes  by  Countrifi^l 

•  A.RR  L  Phonenc  Alphabet* 

•  Grgai  Circle  Qea rings  and  Charts! 

•  Interrtailonal  '0'"  and  '*Z"  SIgnatsI 
World  Siandard  Tkme  Chartsl 
International  Postal  Information! 
World  PrefJK  Map! 
FC.C.  Examination  Points! 
Where  to  Buy  I 
Telegraphers'  Abbreviations! 

•  OX  Operating  Co^^e' 

•  A-FLRt-  Counines  Lisi' 

•  At  Your  Serv»c«  —  Amateur  Radio  D^atar^! 
»  QSL  Mranagvtt  Around  the  World! 

•  World  Wide  QSL  Bureaus! 

•  Census  of  Hadm  Amateurs  of  itw  Woridt 

•  Telegraph  CcKfe*^ 

•  AMSAT  —  Oscar  Users  Direc^tory! 

•  Slow  Sean  Television  Df  rectory  * 

•  Reciprocal  Licenses' 

•  Hawaii  Included' 

•  Many  Other  Features! 


Specialize  in  DX7  Then  you're 
looking  for  the  Foreign  Cairbook 
with  over  280.000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  vafuable, 
additjonai  features  of  interest  to 
the  DX  r 


$13.95 

PLUS  SHIPPING 


See    your   favorite    electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


nAUlO  AMATEUR 

ca 


M 


llboak 


IHC 


Lake  eiuflj II.  60044 

R1 


Respected  worldwide  as 
the  only  complete  authonty 
for  radio  amateur 
QSL  and  QTH  information. 


Save  $1,50  order  both  send  $30.40 


Tutil^  PrUE 


$16.45 


$15.45 


Ulinots  restdeiits  only  add  5%  tales  tax  ^ 

Tpijlt^^ 


Total 

Ericlne#. 


Charge:      n  BankAmericaid 
Cxedit  ceurd  t^^^_ 


OMarter  Charge 


Interbank  t? 


Expiration  date^ 


Signature. 


195 


DIODES/ZEN  ERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS.  etc. 

1N914 

lOOv             10mA          .05 

8-ptn       pcb       .25       WW          .45 

2N2222A 

HPH   12N2222  Plastic  JO) 

,15 

1N4005 

600v                1 

lA            .08 

14'pin       pcb       .25       WW          ,40 

2N2907A 
2N3906 

PNP    (Plasftcl 

.15 
JO 

1 N4Q07 

lOOOv                1 

lA            .15 

16-pin       pcb       .25       ww          .40 

2N3g04 

NPN  (Plasttd 

.10 

1N4148 

75v             10mA          .05       | 

18-pin       pcb        .25        ww          .75 

2N30S4 

NPN 

.3R 

1IM753A 

6.2v 

z              .25 

22-pin       pcb        .45       ww        1.25 

2N3055 

NPM      15A    60v 

.50 

tN758A 

10v 

I              .25 

24-pin       pcb       .35       ww        1.10 

T1P125 

LEO  Green, 

PNP       Darrington 
Red,  Clear,  Yellow 

.35 
.IS 

1N759A 

12v 

2                ^ 

28-pin        pcb        .35        ww        1,45       ' 

D.L.747 

7  seg  5;'8"  High  convenode 

1.95 

1N4733 

S.lv 

2              .25 

40-pin       pcb        .50       ww        1.25 

XAN72 

7  seg  com-anode  <  Red) 

1.25 

IN  5243 

1N5244B 

1N5245B 

13v 
14v 
15v 

1  .25 

2  .25 
2              .25 

Mo  lex  pins    .01     To-3  Sockets     .45 

MAN?t 

MAf^aeio 

7  seg  com-anode  IRedt 
7  sea  com-anode  (Orangel 

1.26 
1.25 

2  Amp  Bridge         100-prv            1.20 

MAN82A 
MAN74A 

7  seg  com-anode  (Yellow) 
7  seg  com-c3tho(Je  (Redl 

1.25 
1.50 

25  Amp  Bridge       200-prv            1 .95 

FND359 

7  seg  com-cathode  (Red) 

t.25 

CMOS 

-    T    T    L    - 

4000 

.15 

7400 

.15 

7473             .25 

74176          1,25 

74H72 

.45       '' 

74S133 

.40 

4001 

.15 

7401 

.15 

7474              ,30 

74180            .75 

74H101 

.76 

74S140 

-.55 

4002 

.20 

7402 

.20 

7475               .35 

74181           2.25 

74H103 

.75 

74S151 

.30 

4004 

3.95 

7403 

,20 

7476               .40 

74182            .95 

74H106 

.95 

74S1 53 

.35 

4006 

Sb 

7404 

.15 

7480              J5 

74190           1.75 

74S157 

.75 

4007 

.35 

7405 

.25 

7481               JB 

74191           1.05 

74  LOO 

.25 

74S158 

.30 

4008 

.95 

7406 

.35 

74S3               .95 

74192            .75 

74L02 

.25 

745194 

1.05 

4009 

,45 

7407 

,55 

7485               .75 

74193            .85 

74L03 

.30 

745257(8123)  1.05 

4010 

,45 

7408 

.25 

7486              .26      ' 

74194          1.25 

74L04 

.30 

4011 

.20 

7409 

,15 

7489             1 .35 

74195            .95 

74L10 

.30 

74LS0O 

.25 

4012 

.20 

7410 

.10 

7490              .55 

74196          1,25 

74L20 

.35 

74LS01 

.35 

4013 

.40 

7411 

.25 

7491               ,95 

74197          1.25 

74L30 

.45 

74LS02 

.35 

4014 

-95 

1       7412 

.30 

7492               ,95 

74198          2.35 

74L47 

1.95 

74  LS04 

.30 

401 S 

.90 

7413 

.35 

7493               .35 

74221           1.00 

74L51 

.45 

74LS05 

.45 

4016 

.35 

7414 

1.10 

7494               ,75 

74367             .85 

74L55 

.65 

74LS08 

.26 

4017 

1J0 

7416 

.26 

7495               .60 

74L72 

.45 

74LS09 

.35 

4018 

MO 

7417 

.40 

7496               .80 

75108A         .35 

74L73 

.40 

74  LSI  0 

.35 

4019 

.50 

7420 

.15 

74100          1.15 

75110            .35 

74L74 

.45 

74LS1 1 

.35 

4020 

.85 

7426 

.30 

74107            .35 

75491             .50 

74L75 

.55 

74LS20 

.25 

4021 

1.00 

7427 

,45 

741 21             .35 

75492            .50 

74L93 

.55 

74LS21 

.25 

4022 

.85 

7430 

.15 

74122            .55 

74L123 

.85 

74LS22 

.25 

4023 

,25 

7432 

.30 

74123            .55 

74H0O           .15 

74LS32 

.40 

4024 

.75 

7437 

.30 

74125            .45 

74H01            ,25 

74S00 

.35 

74LS37 

.35 

4025 

*30 

7438 

.35 

74126              35 

74H04            .20 

74S02 

.35 

74LS40 

.45 

4026 

1.95 

7440 

.25 

74132          1.35 

74  HOB            .20 

74S03 

.30 

74LS42 

i.to 

4027 

.50 

7441 

1.15 

74141             .90 

74H08            .35 

74S04 

.30 

74LS51 

.50 

4028 

.95 

7442 

.45 

74150            .85 

74H10            .35 

74S05 

.35 

74LS74 

.65 

4030 

.35 

7443 

.65 

74151             .65 

74H11            .35 

74S08 

.35 

74LS86 

.65 

4033 

1.50 

7444 

.45 

74153             J5 

74H15           .45 

74S10 

.35 

74LS90 

.95 

'           4034 

2.45 

744S 

.65 

74154             .95 

74H20            .30 

74S11 

.35 

74LS93 

.95 

4035 

1.25 

7446 

.95 

74156             .95 

74H21            .25 

74S20 

.35 

74  LSI  07 

.85 

4040 

1.35 

7447 

.95 

74157             .65 

74H22            .40 

74S40 

.20 

74  LSI  23 

1.00 

4041 

.69 

744B 

.65 

74161             .86 

74H30            .20 

74S50 

.20 

74  LSI  51 

.95 

4042 

.95 

7450 

.25 

74163             ,85 

74H40            .25 

74S51 

.25 

74  LSI  53 

1.20 

4043 

.95      i 

7451 

.25 

74164            .60 

74H50            .25 

74S64 

.20 

74 LSI  57 

.85 

4044 

.95 

7453 

.20 

74165          1.50 

74H51            .25 

74S74 

.35 

74  LSI  64 

1.90 

4046 

1.75 

7454 

.25 

74166          1.35 

74H52            .15 

745112 

.60 

74LS367 

.75 

4049 

.45 

7460 

.40 

74175             .80 

74H53J          .25 

74S114 

.65 

74LS368 

.75 

4050 

•45 

7470 

.45 

74H55            .20 

74C04 

.25 

4066 
4069 

.95 
.40 

7472 

.40 

1       74C1 51 

2.25 

4071 

.35 

MCT2                .95                     LINEARS,  REGULATORS,  etc. 

4081 

.70 

8038                 3.95 

LM320T5           1.65 

LM340K15 

1.25 

LM723 

.50 

4082 

.45 

LM201                .75 

LM320T12        1.65 

LM340K18 

1.25 

LM725N 

2.50 

MCI  4409 

14.50 

LM301                 .45 

LM320T15        1,65 

LM340K24 

.95 

LM733 

1.50 

MC144t9 

4.85 

LM308  (Mini)       .95 

LM324N              ,95 

78L05 

.75 

LM741  (e-14K25 

LM309H              .65 
LM309K  {34QK  5)85 

LM339                ,M 
7805  (340T5}       -95 

78L12 
78L15 

.75 

.75 

LM747 
LM1307 

1.10 
1.25 

SQQQR^m^^ 

9301       .85 

95H031.10 

LM310               1.15 

LM340Tt2        1.00 

78M05 

.75 

IM1458 

.95 

9309      .35 

9601        .45 

LM311D(Mini>     ,75 

LM340T15        1.00 

LM373 

2.95 

LM390O 

.50 

9322      .75 

9602      .45 

LM318{Mifvi)       .95 

LM340T18        1.00 

LW380ii'i4P(N).95 

LM7b451 

.65 

LM320K  5(7905)1.65 
LM320K12        1.65 

LM340T24          .95 
LM340K12        1.65 

LM709iBa4PiN).25 
LM711                 .45 

NE555 

NE556 
NE565 

.50 
.95 

.95 

MICRO'S,  RAMS, 
CPU'S,  ETC. 

74S188 
1 702A 
MM  53 14 
MM5316 

3.00 
4.50 

3.00         1 
3,50         ; 

INTEGRATED  CIRCUITS  UNLIMIT 

ED 

NE566 
NE567 

1.75 
1.35 

19 

21021 

1,45         1 

7889  Clairemont  Mesa  Boulevard,  San  Diego,  California  92111 

2102L-1                   1,75 
TR1602B               4.50 
TMS  4044-4 5NL  14.50 
8080  AD               12,00 
8T13                       1.50 
8T23                       l.BO 

{714)  278-4394  (Cafif.  ResJ                                                ofs^COUNTS 
All  orders  shipped  prepaid                No  minimum                         Total  Order      Deduct 
Open  accounts  invited                       COD  orders  accepted              g^^^  ;  |^^q      ^^ 

8T24 

ZOO 

Dtscoums  available  at  OEM  Quantities       California  Residents  add  6%  Sales  Tax               S301  ^  $1000    1 5% 

8T97 

1,00 

All  IC's  Prime/Guaranteed.  All  orders  shipped  same  dav  received. 

S1000  •  Up 

20% 

2107B-4, 
2708 

A            4.00 
11.50 

24  Hotif  Toll  Free  Pfione  1  800-854  2211              Americ 

an 

Express  /  BankAmerica 

rd. 

(Visa /Master Charge 

siRsrTMUArs: 
qiAnRAiS! 


THIS  SPECIAL  ONE  CENT  SALE  IS  FOR  MAGAZINE  A  OS  ONLY 


MUM  -  TBIACI  ^f^i;^  '**■[[ 


PffV 

c  loi 

n 

D 

□ 


OLY  PAKS*  PENNY-PINCHING 

ONE  CENT  SALE 

THESE  ONE-CENTERS  ARE  THE  CENT<;iBLE  WAY  TO  SHOP  AND  SAVE! 


A 


POLY  PAKS^BIGGEST 
1  <:  GIVEAWAY  SALE! 

IT  MAKES  "CENTS"  TO  GIVE  OUR  CUSTOMERS  TH  E  BEST  BAflGAINSI 


TTL*S,  B€IY  ONE 
AT  SALE  PRICE, 
GET  2ND  FOR 

ONLYIC 
MORE 


0>rd«r 


SMT4IW 

*.l* 

^74^1 

.!« 

SHT44J 

.!« 

SN7404 

.3B 

5F474Qe 

.!» 

SN740a 

.It 

SN74DII 

^1 

SJ«74iO 

.IB 

SW/itlt 

^« 

SHT4i4 

<AB 

9ttt4im 

JA 

$M7420 

.ift 

5»f74tl 

_2* 

$H743a 

^a 

BM74Ar 

Jt» 

$M7430 

.at 

SM74aa 

^i 

»f7477 

^s 

SPt741» 

.3> 

5*f744« 

.!• 

SH744a 

.«• 

2fm 
JO 

JO 

.40 

^0 

JO 

,2« 

■sq 

.20 

.70 
.70 


2  Var 


S«7*** 
5H744C 
SHf7'*47 
SN7a4a 
SH7  4S0 
£h74ai 
EM7453 
SMT464 
SM74SS 
5H74fiO 

Sit7*«a 

»t74«« 

SM74«« 
3W74TO 
3N747  H 
SN747^ 
SN74.71 
$N7474 
SHT47S 
SM747e 
«ir747« 
3il74«0 
£l«74«a 


1.3S 
.19 
.19 
.10 
.19 
.t* 

.lO 
.lA 

.19 
.2S 
.i9 
.2S 
.B5 
.29 
.7B 
-5B 
.S9 
.24 


T]ri» 

CKh 

2  f»r 

947  4  B^ 

.»9 

l.OD 

S»"4»9 

1.4a 

1,10 

sir74«fi 

h3* 

.40 

SM74iA 

t.ts 

l-*9 

SJNI7490 

.«« 

-70 

S«I74*L 

.f* 

,» 

sii74n 

.«■ 

.4« 

&N74fta 

.4* 

.» 

*N74»4 

.4* 

.70 

SK7#«i 

.«« 

.70 

StlT4»« 

.«■ 

.70 

sii74«g 

^«« 

.7* 

SH74l<K} 

1.49 

t.SO 

5ir74|(}T 

.SB 

,4« 

9174112 

.as 

Jtm 

^iT4ilJ 

.19 

JO 

51174114 

.!« 

^9 

SiN74t21 

.49 

.flO 

5N74J,J:l 

.99 

.70 

SH7412S 

.»» 

.40 

$N7412e 

.19 

.40 

SN741)2 

1.29 

|.2« 

SM74144 

.M 

t.OO 

SH74141 

1.49 

I.IO 

»*7414# 

4.:U 

l.^« 

$HT4140 

t.t9 

1.79 

Sh741S« 

.9* 

l.OO 

£NT4t9L 

,9* 

l-OO 

SN74153 

.*« 

l.OO 

SN741B4 

1.7B 

1.7« 

Stl74tS9 

.79 

.ao 

5NT41sa 

,99 

.70 

SK741S7 

.OV 

l.OO 

SH74190 

,'»* 

1,0« 

Sif74l«9 

1.21 

1.29 

Sirr4ici 

i.^« 

iJt* 

$lf741S3 

1.19 

1.20 

^«T4ta4. 

.9* 

l.tifl 

54«T4l«9 

t.a» 

1.24 

SH741V4 

1^9 

i.SM 

5N7^l7a 

1.29 

u« 

SH7417+ 

1.4* 

1.^0 

&N7417a 

,99 

l.OO 

SH74I77 

.7* 

,10 

SNT4l7g 

1.4* 

l.IO 

W<7*lVt 

^9 

.IhO 

£N74ia2 

,V» 

.70 

5«T4|*» 

t^9 

1.14 

SMT4101 

1.7a 

t.T* 

Slt741t2 

.99 

.99. 

5NT449» 

.99 

.«« 

&N74ia4 

l.^W 

1.39 

SN74igB 

A9 

.10 

SN741flT 

.7  m 

,71 

SN7  4IB8 

1.71 

1.79 

SH7*11>0 

s.io 

a.lt 

5M743S1 

1  7S 

1.79 

SH74l»4 

4.10 

4.«l 

SH742IL5 

44fe9 

4-3* 

POP-AMPS  AT  "CENT-CIBLE"  PRICES 


Cfls<j  code;   I  -TO  220  Powef  Tab:  V^Mini  dip;  K^TO-3;  H^TO-S;  N    f>IP. 

3  tar 
.2* 


UHIOIH-V 

UtSOVK 

LJK311I«<.V 
MH31AV 

LM330H.S,  12.  II 
LM330KV  m 

LM222N 
U»34tl 


|Jin40IC.S,  0.  «, 
12*15.  IB. 

LM340T-S.  e,  flt 
12,13,  11^34 
I^M390M 


L.24 
1,29 
1.29 
1.19 
i.7S 
t4» 


LIIM70H-H 

Lil27«V 
LH377M 
LM3a  I  M 

LM3J1N 

LM533H-N 

Lht35SV 

LMS1«V 

iMSiilN 

1JH703H 

LK704^ 

LM70-»H-H 

UK71044 

LM733H 

LM734N 


"1.79 

.*• 
2,21 
1.69' 
1.4« 

,2fl 

.7a 

.7& 
1.00 
.B« 
.4« 
,29 
.23 
.3« 
.7* 
.99 


3-26 
1.7a< 
l.SO 

.30 
.79 
.BO 
1.01 
l.OO 
,90. 
.30 
.2fi 


LM74|V>I1  .30 

LM 1 304  .10  .79 

LMlUa  l.OO  .«« 

UN1312  3,00  1.99 

1   1^1 4 14V  .90  .7« 

"   LK14S1V  .70  ,99 

LMllOOM  ],00  .9* 

tM302BH  .49  .OB 

m^flOOH  .SO  .49 

LM3»09V  1.74  1.79 

LM4141  1.96  t,*|l 

LM4290  t.SO  1,1* 

t.M7B4Sl  .40  .3* 

Ui71413  .40  J9 

(UI71491  ,*0  .7* 

|.9r7S492  .40  .79 

LH71404  .BO  .9« 


1N4000  Epoxy  Bmetifiers 


*     Mlni*1urvl        •      1^   Arrrltl 
Ord«f  by  Cn,  Wo.  •fid  Ty&B-  Nd. 


n    »*21T7 

B    ^2i79 

8     All  33 10 
ftA23ei 
Q    aA31fl2 


IvpalfO. 
ll«40«t 

11i40A2 
1H400» 
tH4004 
1N4001 
LH4O09 


10  tmr  S-63 
iOf*r     .71 

10  fw  .99 
JO  fair  i.29 
10  for  1-49 


IC  HOPE! 

30  for  ,64 

JO  tor  .7B 

20  for  ,96 

30  t4r  i.OO 

ao  far  1.30 

20  for  1,40 


1.1  AMP 

BOLLET  RECTIFIERST 


C  WV  10l«rS3t  aOfwLM 

C   IMV  10  for    Ji9  20  for    .70 
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*SUPER  SPECIALS:      ^ 


ELECTRONICS 


tN34       dcrmioiufn  Piode  IQt^ 

1Ntl4    1I»vn(kn4  Dtode  20.'Sl 

1M400 1  SaV/1  A  RH^fHT  1  ^^t 

1N41SO0V  tNSU  a&^ 

iH^Zi     CUPN  Tranuiiar  6/$! 

^(43907  PNP  Tr^ruiilur  e/$1 

3Nja65  Pi»wr  Xjxlor  IDA  $0.?5 

3M30&4  Mm  Ariqk/Sii  ,1 00  a>si 


F$A3^1ht  PiiQd*  Amy 
Jlli'F  102  2C0Mhkt  RF  Anfp 
40673  MOSFET  H  F  A-v 
LH2M  O^  741  Ov  Artip 
LM37€  P«  Vq^  n«f  mDli* 
ME£r5B  TlrFKH-  mtPCP 
IM723  2  37U  Raf^OIP 
LM741  Comu  Op  Amp  mDlP 
tM1«a  Diiid  74T  mOIP 
CASQSSfi  TwB  Arr«r  OtP 


.fiS 

.30 

3/S1 


nF30)  RF  Paw«t  Am|i  Tfirnrilw  10-2fiW  e3-3DMHcTX)  3 
^mn  TIfnir  l^fe^lhr  DJftiraftl  pltHrtit  from  EG&  liM/dfltif 
nCilBuiTK  Duril  TrHhin»  Rkfulffnf  tO.2  t»  SOV  #  ^WmA  TO^ee 
I^C4195TlC  E3<^TrKliin|[l«r>l"1or  tl$V#iMlrtiArt04i} 
H13S  WiiefDiw  GmmtMbx  '        '  Wjmb  MTiA  CrtulH  A  OiSi 


S2.5C 
S3.75 


SPECIALS -THIS  MONTH  ONLY 


tN34A 
1IU270 
1N914 
IN 6263 
F7 


Germanium  Diode  60V  10mA 
Germanium  Diode  80V  2QQmA 
Silicon  Diode  10QV  10mA 
Hot  Carrier  Diode  (HP2aOD,  etcj 
Power  Varaclor  1-2W  Oyt  @  432IVIHz 
(Specs  &  Circuits  included  with  F?) 
DIDOE  GRAB  BAG -Mixed  zenefs,  rectifiers,  etc. 


2N7QG 
2N918 
2N2809 

2N2920 
2IU3904 

2N4122 

2N4869E 

2N4&88 

E1t2 

TIS74 

TO '220 


NPN  High  Speed  Switch  75ns 
UHF  Tran^stor-Osc/Amp  up  to  1  GHz 
P  Channel  FET  Amplifier  2500^mhos 
NPN  Dual  Transistor  3mV  Match  j225 
NPN  Amp/Switch  r^lDO  40V  200mA 

PNPRF  Amplifier  &  Switch 

^-Channel  Audio  FET  Super  Low-Noise 
1 50  Vol!  PNP  Transistor  for  Keyer 
ftl-ChanneiFET  VHFRF  Amp 
N'Cfianner  FET  High-Speed  Switch  40n 

Mounting  Kft^ica  insiilator  &  bushing 


10/$1 

4/$1 

25/S1 

S1.00 

S2.00 
SQ/SI 

4/$l 

4/$1 

S1.D0 

2.95 

8/S1 

3/Sl 
2/St 
2/$1 
3/$1 
3/$1 

10/Sl 


LM308H 
LM3Q9K 
LM317K 
LM380N 
NE565A 

LM723CN 

LM747 

2102 

2740DE 

CA3018A 

CA3028A 

CA3075t 

RC4558 

N5556V 

lUSSBOV 

8038 

8223 

LP-10 


Low  Bias  Current  Op  Amp  Super  709 
5  Volt  Regulator  TO -3 

Adjustable  Voltage  Regulator         2-37 V 
2  Watt  Audio  Power  Amplifier  DIP 

Phase  Locked  Loop  DIP 

Precision  Voltage  Regulator  DIP 

Dual  741  Compensated  Op  Amp         DIP 
1024^Bit  Static  RAM  (1024  x  1)        DIP 
FET-lnput  Op  Amp-  like  NE  536/;iA740 
4Transistor  Array/OaHington 
RF/IF  Amplifier  DC  to  120MHz 

FM  IF  A mp/Limiter/D elector  DIP 

Dual  High  Gain  Dp  Amp  mDIP 

Precision  Fast  Op  Amp  mDIP 

Dual  Hi  Gain  Op  Amp-  Comp.        mOIP 
Funqtion  Generator/VCO  with  circuits 
256-Bit  PROM  (32x8)  50ns 

LOGIC  PROBE  kit-m,  CMOS,  etc. 
Machined  case  included -14  hr.  assembly 


sa.S4 

.84 

3.50 

J4 

.94 

3/Sl 
2/S1 

S1J5 

1J5 

.99 

1.45 

1,4S 

3/Sl 
2/S1 
3/$1 

2.89 
$7.85 


SEND  FOR  ADVA'S  NEW  1978  CATALOG 
OVER  700  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  13*^  STAMP. 


ELECTRONICS 


BOX  4181    EP 
WOODSIDE,  CA  94062 
Tel.  (415)  851-0455 


A24 


196 


hous 


Your  Store  tor  Prime  Components  —  Money  Back  Guarantee  on  all  Orders! 

Toll-Free  Wats  Line  —  800-631  -7485  •  Open  Saturdays 
In  New  Jersey  Call  (201 )  964-5206 


Send  for  Fre«  Hobbi  House  Catalog 
969  BALL  AVE.,  UNION,  N.J.  07083 

Retail  Store  Open  Mon.— Sat.,  9  to  6 


TERMS  AND  CONDITIONS 

Add  $1.50  postaae  and  handling  for  all 

Srciers  within  U.^..  COD  orders  -  add 
2,00  for  postage  and  handling. 

7.  Mjfi.  ordar.  Phone  orders  accepted* 
■15  Mm  B.A.A/isa,  Master  Charge  orders. 
N.J.  Residents  add  6%  Sales  Tax 

Outside  Continental  U.S.  s«nd  U.S.funds 
only^  and  include  sufficient  postage  for 
first  class  mail. 


OPTO  SPECIALS 

^*^  ■  *  Order  by  Cat  .#  &  Type  # 

01   7  seg.  Display 

.33-707  MAN  1  C  A.  Of  CC.     .59  ea,  <ir  10/S5,00 

03  Diffused  Jumbo  Red  teds  0  2". 7/$1.00p  100/S11.00 

04  DL741  Jumbo  Displays  C.  A    ... $1 .35 

05  25PK  LEDS  ASSTD  Sizes  &  Colors $2,50 

06  Jumbo  Red  Leds 10/^1.00, 100/19.00 

07  9  digit  display  by  Naiional $1 .00 


c:   ■:ib 


MA  1 003 

MOBILE  CLOCK 
MODULE  (National) 

*18**  complete 

Attaches  directly  to  9-1 2 V  Battery,  Automatic 
Nighttime  Dimming.  Fluorescent  Display 
gives  Color  Choice  (Red,  Blue,  Green  or 
Yellow)  when  used  w/corre spending  Color 
Filter.  Includes—  Module, Switches,  &  Filter 

ALUMINUM  CASE  WITH  FILTER.    S5J5 
(switches  included  wrth  clock  kd).  In  Stiver, 
Black  and  Gold.  Filter  cobrs  —  red,  blue, 
green,  or  yellow. 


LM555  TIMERS 3A99 

SWITCHES 

Cat  #  Ord  e  r  by  Cat ,  #  L  Type  # 

M9     Sound  Actuated  Switch ..,_,.. _ .  J5 

MlO  Dry  Reed  Switch^  5  AMP,  ttS  VAC         25/i1.$S 
M13  2&0  K  Slide  Volume  Control  By  Mallory   4/lT.OO 

MSI    DPDT  Momentary  Slide  Switch   10/$1,00 

M52  OPDT  SJIde  Switch  Low  Pmfile  10/$1 .00 

M53  DPDT  Slide  Switch  Long  Button    ..... .10/$1 .00 

M56  DP4T Slide  Switch 10/11,00 

ADAPTORS 

Cat,  #  Orderby  Cat.  #4"rVpe# 

M16  AC  DC  120  V  input  6  UDC  130  MA  oulpul 

M65  AC  Input  120  VAC. 

3.7w/ou1pul  9  UDC,  100  MA        


SPECIALS 

Cat.  #  Order  by  Cai ,  «  &  Type  # 

M12  t*'  Pione«r  Pincusion  ip«skers, 

3  2  OHMS.  7^^  watts   .,  $3. 

Ml 7  S  FT.  St«reo  Extension  Cord. 

RCA  plugs  at  both  ^nds: 

M33   16  Pin  Strip  sockets,  By  AMP   

M4 1    $  FT.  Lln«  Cordft  >  >.............*.... 

M49  6  DC  Battery  Holder ** ♦-  — 

M29  SPOT  12  Volt  Relay 

5  AMP  eoniact.  PJug  in  style 

M35  Variable  Trimmer  Cap  3-18  PR  50  voU 

M4&  2.S  MEG  Trimmer  Pot 

M69  50 K  Trim  Pot,  Pc  mouni  thum  wheel  . , . 


95  a  pair 

2/S1.9d 
10/$1.00 

6/S1.00 
.3/t1.00 

. .  .11 .00 
5/11 .00 
5/$1.00 

10/11.00 


lowest  prices 


H23 


Zaner  Diodes 

Order  by  Cat.  #  &  Type  # 

5.1V  1  watt 10/S1.00 

22V  1  watt .10/i1.00 


II      U-      I      ■ 


OS  3  9V400MW 

07  6  aV  400MW 

D8  8.2V400MW 

D1D  30V4D0MW 

011  10V  1  Watt 

ReetifTefs 

Order  by  Cal.  #  4  Type 

IN1084   

IN4384 

I'N645   . 

35AMP  50V  00-6  Case  .. 
25  AM  P  200V  Bndge  Red 
IN41 48  Switching  Diode  , 

I  f^  ^UUfi      ■■■■■■«■-■«  •■■■■■VI  I 
IfTl'H^UkiMJ      p^^i   I   ■■'^■B  +  tPi   B*"   ■ 

IftN^^Rr^      f   •  *   *-   ■**■.*,■.#. #4|p««* 

inf'^vUs   ■«4-4««         ,.i,  ««*■.■« 

IN400$ , -. 

IN4007  .... 


h     H      ■      i       I     * 


DISC  Caps 

Order  by  Cat.  #  &  Type 
680  MMF  500V' I0*b 
2O0  MMF  500V-  10%  PC 
390  MMF  400V- 10%   .  .  -. 
220  ^fif  500Vr  1 0%  P  C 
B20PF  1000  Vfl0%  PC 
27PF50OV- 10*^=p 
470^F2kVz20% 
470  PF  2kV3  20% 

03/iFlDOV=20%P,C.    .. 
l6^;iF500V±5%PC  - 

00 1  PF  100V- 10%  PC. 

I  MF50V-10% 

15  PF  lOOVr  10%PC-   . 

22/iiF750V-10%P.C 

22PF500V^  10%   

100  PF  lOOV-  10%  ...... 

16  PF  500V' 5%  PC,  -. 
22  PF  150V*  10%  PC  . 
22  PF  200V- 10%  .,.., 
33  PF  l00V-5% 


10/S1.OO 
.10/11.00 

10/$1.00 
.10/$1.00 
.10/11. 00 


..4/SKOO 

10/$  1.00 

J0/$1.00 

.2/$  1.00 

SI  .75 

.50/S1.00 

.,10/55 

.  10/.55 
..,10/ .75 

. .  .io/.a5 

..  10/.95 
10/$1.00 
.10/$1.00 


20/S1.00 
20/$1.00 
20/$  1.00 
2O/$1,00 
20/$1.00 
20/S1.OO 

2o;$i.oo 

20/$1.00 
^0/S1.00 
20/S1.00 
20/11.00 
20/$  1.00 
20/$ 1.00 
20/$1.00 
20/S1.00 
20/S1.00 
20/S1.00 
20/S1.DO 
20/$  1.00 
20/11.00 


IC  SOCKETS. 
Cat.  #  Order  by  Cat.  #  &  Ty^  # 

M1  Grain  of  Wheal  Display  Lamps  10/$1. 00 

M2  8PIN      5/$1.00     MS   18PIN  .5/$1.00 

M3  14  PIN    5/S1.00     M€  24  PIN  .2/Sl.OO 

M4  16  PIN  .5/$1.O0     M7  28  PIN  .2/$1.00 

MB  40  PIN  .2/$  1.00 

Transformers 

Cat,  *  Order  by  Cat.  #  ^  Type  # 

M22     Mini  Audio  1    square 10/$t.99 

M  32     70  Volt  Li ne  Tran stor  m e r , 

1 C  walls ^ . . J2.90 

M40    6.3  Volts  1  2  amp    $1.49 


Transistors 

Order  by  Catalog  #  &  Type  ff 

2N918ITT  .........  5/J1.00 

2N2904ITT S/$1.00 

2N22t9ITT 5/S1.00 

2N4949House#  2/$1.00 

MPS5172MOTO  .      10/$1,00 

2N3638SS ..10/$1.00 

2N2 102  House*  ...  5/$1.00 
3N140  Fat  N  Channel  2/S1.00 
2fti29071TT SSI. 00 


2N914ITT  ... 
2N2369A  ITT . . 
2N236e  ITT  .  . . 
2N706  MOTO 
D4TE1  GeP  C 


.  5  $1.00 

,10.  $1.00 

,tO'$1.00 

10$1.00 

10  SI. 00 


2N3416Sprague   .    ..5/$1.00 
MPS2369  ITT  ......  lO/Sl  .00 

MPS3704ITT  . . . . .  J0/$1.00 

2N708MOTO  .....     5/Sl.OO 

2ht3055S.  S  .     2/$1.00 


Electro  lytics  —  all 

CAT,  #       Order  by  Cat. 

CIS  .15/1F400V    , 

C16  1iiF50  V 

C17  lO^FSOV 

CIS  I0^F200V., 

C19  25mF25V  ... 

C20      5mF25V   

C2t  SOO^F  15V  .- 

C22  l500fiF3V 

C24  lOOO^FSV 

C25  2000^  F  2  5V. 

C40  SOOmF  50V 

C46  4.7^F  5€V       . 

G53  4  7/1F35V 

C56  220pFl6V     , 

C63  1000MFD3SV 


Axial  Leads 

#  &  Type  # 

5/51.00 

5/S1.00 

5/$  1.00 

.-         S/S1.00 

. .  ...  S/$1.00 

S/SI.OO 

5/$1.00 
5/Sl.OO 
5/$1.00 

5/Sl.OO 

4/S1.00 

4/si.oa 
4/iroo 

4/5 1-00 
.4/S1.00 


Tantalum,  A%ib\  Leads 

Order  by  Cal  #  &  Typ^# 

047/4F200V 10/S1,00 

IMF  35V  .  ...10/$  1,00 

15mP35V  .  ...10/S1.00 

>foltage  Regulators 

Order  by  Cat.  #  &  Type  # 

7805  Pos.  $1,00 
7815  Pos $1,00 

7806  PoE  SI  .00 

7905  Neg.  , .,$t,2S 

7812  Pos.  ..$1.00 

7824  Pos. ....$1.00 

7916  Neg Jl«25 

Mylar  Caps 

Order  by  Cat.  #  &  Type  # 

1  0  100V±S% 10/$1.00 

018MF400V-  10%  10/$1,00 
.47^F  100V2:10%      10/$1.00 


SPECIAL 

WESTINGHOUSE  TUBES  -BOXED  AND  BRANDED 


tV2    . 

.  t  50 

6CG3W3'03 

250 

6HB7 

240 

ao6'6JEec . . 

.4.05 

2AV2 

-  2  00 

6CJ3  6CK3 

250 

6HM5-9^A5 

2.30 

fiZiO'BJiO 

4^ 

3A3C 

-3.10 

60W4B  

.2  50 

eHZB  . 

2.00 

8F07BC67 

200 

3AT2B     

.3.00 

6£Afi  ...... 

.2  50 

6JC6A 

2.65 

t2AT7ECC©l 

2  00 

iIv^UjA  1  ,  1  .  ■  I 

.3.75 

6EJ7/EF1W  , 

,2,20 

&JS6C  , . . . 

4.50 

12AU7/£CC82 

.  y.CXJ 

3De3'3Cy3   . 

.3.30 

eewe 

.2.20 

6JUaA 

2.60 

12AX7.'ECC^ 

200 

3HM5  3HA5  . 

.2  50 

6F07,'eCQ7  , 

.les 

6KDe 

4  90 

12By7AN!Q 

220 

SGHSA 

.2  75 

8GF7A        . 

320 

6KEfl 

360 

12HG76N7A 

3  30 

^■^^^^^31^1     .     i     a     k    ji    B 

.2  00 

6GHBA 

200 

GKTQ 

3-25 

17JZB     ... 

.  2  SO 

6Ay6A 

2  00 

6GJ7yECFe0i 

225 

mzB  .. 

2.40 

23Z9 

.IflO 

6B^4CEL4A, 

.4.50 

6GM6 

.250 

eifiGC.... 

3,60 

33GV7A 

.3.75 

e©Le/ECF60. 

.1.75 

eGU7 

.2  50 

aiBa  , 

.4.75 

36MC6      , 
3BHE7  ....... 

5  00 
.3,65 

199 
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FrequencY 
Counter 

$79 


95 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 


You've  requested  it,  and  now  it's  here!  The  CT-SO  frequency 
coiLimer  kit  has  rrtore  features  than  cQunters  selling  for  twice  the 
price.  Measuring  frequency  H  now  as  easy  a«  pushing  a  button,  the 
CT-50  will  automaticalty  place  the  decimal  point  in  all  Inodes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT-50  mobHe?  No 
prablenn,  it  runs  equally  as  well  on  1  2  V  dc  as  it  does  on  110  V  ac. 
Want  super  accuracy?  The  CT-50  uses  the  popular  TV  color  burst 
freq.  of  3,579545  MHz  for  time  base.  Tap  off  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  —  -001  ppm!  The  CT-SO  offers 
professional  quality  at  the  unheard  of  price  of  $79.95.  Order  yours 
todayl 
CT-50,  60  MHz  counter  kit  ...,..*,..*.....,.♦*  ^  ..,,  »  $79.95 

CT-BO  WT,  60  MHz  counter,  wired  and  tested     159.95 

CT'600.  600  M  Hz  prescalef  option  for  CT-50,  add .  •  .  .  .  29.95 


SPECIFICATIONS 

Sensitivity^  less  than  25  mv. 

Frequency  ran9e:  5  Hz  to  60  MHz,  typically  65  MHz 

Gatetime;    1    second,   1/10  second^  with   automatic  decimal 

point  positioning  on  both  direct  and  prescala 

Display:  3  digit  red  LED  ,4"  height 

Accuracy:  10  pprn,  .001  ppnrt  with  TV  time  basel 

Input:    BNC,  1  megohm  direct.  50  Ohm  with  prescale  option 

Power:  110  V  ac  5  Warts  or  12  V  dc  @  1  Amp 

Sizes  Approx,  6"  x  4'*  x  2*\  high  quality  aiumjnum  case 


Color  burst  adapter  for  .001  ppm  accuracy 

Vi*  D''  I  ^  K  Tl  ■■■■    »«««»»f-«iK"ii  *■»■■■■  •*»*#«i'#-*» 


#ip-«  •■*«• 


314.95 


CLOCK  KIT 

6  digit  12/24  hour 


Want     a     clock     that 
looks  good  enough  for  your 
living    room?    Forget    the    com- 
petitor's   kludges    and    trv    one    of 
ours!       Features:      jumbo      ,4'*     digitf^ 
Polaroid    lens    filt^,    extruded    aluminum 
ease  available   in   5  colors,  quality   PC  boards 
and  super  instructions^  All  parts  are  included,  no 
extras  to  buy.  Fully  guaranteed.  One  to  two  hour, 
assembly  tirne.  Colore:  stiver,  gold,  black,  bronze, 
blue  (specify). 

Clock  kit,  DC-5 S2Z95 

Alarm  clock,  OC-8,  12hronly .  24.95 

Mobile  clock,  DC-7    ..................  25.95 

Clock  kit  with  10  min  ID  timer,  DC -10  ...  25.95 
Assembled  and  tested  clocks  available,  add 
$10.00 


CHEAP  CLOCK  KIT  $8.95 

l>C-4  Fraturvi  Don  not 

•  6  digti  .4"  LED  metude  board 

•  12  or  34  foffniiit  or  transforcnflr 


PCSoHd 

$255 

Transfo^nwr 
SI  .49 


600  MH2 

PRESCALER 


f  »t*nd  the  range  <ii  your 
counter  Jxt  600  MNf.  WiKkf  wIlAi 
all  counT^rt,  L«e  thmn  150  mv 
tensiTivftv-  Specify  "HO  or  ^00 
Wired,  rested,  FS-IE  ....  $59.9S 
Kit.  PS  IB    ,  . ,  ,.  ,  .  ^44.95 


VIDEO  TERMINAL 
KIT  $t49.95 


4    cnnvt^t   >i     m    tOttrnft    PC   cvi^   l^p^  wmtV»vm  VRtf   hi   ASCI) 

4<nitUli£|ttaA.    fMll    tAx^mWi^V^    -  .     rv,    Wvck'TVB*  MCltini 

l^<li.  rMt  ^MB'  *^f^  lfe«**to,  rwtivnii  iwthv    Alt*  il«m  p**i.  \Mm% 


¥1411  .QS 

1  Vq. 


TH331BKl!l 


CAR 
CLOCK 
KIT  $27.95 


•  ill  k^aT^M^  4"  UED  rM494fn 


CuiTipm*^*!.  og  It 


ta^Jft 


jHUTOOlPMHEfl 
12.50' 

Fw  OC  1 1  br  Ciae4i 


MINI -KITS 


TON€  D£COD^R  ICtT 

A  e^vr^ptttt  ton*  ^lM;04«i  ORA  ««ifil*  ^  9<Hrti, 

**ffS^*  w^tP  '*9i^«Ti^A,,  SET  IC  Unlut  1«P 
roucti  [ow  dkCDdif^,  ran*  burn  dii4CTM»i,  FSIC 
dninod.  tifliuldna.  «fvd  muny  olhei  uhh.  Uw  7 
lor   l^bulTCan  lOuchln^o  deCDding.  Run!  an  fi 

C4iti¥ri9tB  KKj  TD4 .  . .  X , .  $4,QQ 


SUPER  SLEUTH  AMPLIFIER 

A  syper-^nsiii^m  amplifier  wlitch  will  piick  up  a 
pin  drop  at  15  feet!  Great  for  monitoring 
baby's  room  or  as  a  general  purpose  test 
amplifier.  Full  2  watts  of  output,  runs  on  6  to 
1  2  volts,  uses  any  type  of  mike.  Requires  B-45 
ohm  speaker. 
CofnpteteKh^BN'd    ,*,*,,..*.,,*,,,  S435 


30  watt 


2  meter 
Power  Amp 

The  famous  RE  diaas  C  t>o*v.* 
am|i  ruc^vi  «viiilaible  fruaii  ordvt  Fout 
W.ittt  in  tor  30Watti<jut,  2  ifi  fcr  15 
jUkii^  t  in  for  B  out.  tncr^kblO'  value, 
completQ  with  all  parts,  imtructionA 
arnJ  cfetalH  on  T-R  relay.  Case  nor 
included, 
Corrtpletff  KIT,  PA  1  _....,  .  $22.9& 


CALEMDAR  ALARM  CLOCK 

Hat  «viifv  featura  one  I  _  -^.^s  ^^,3^  tat 

Ki]     Wicluclcs     nvrvthHip     VHSfifirt 
tiuild    It    inTD   ^11     xtatton  a 
F£ATURE& 

•  B  Di*<tt.    ^"  Mlih  tea      ■  tJ/2*  Nov  Pomwt 

•  Tiirt  7«  Hour  Aliim         <i  rOQl  4^^411  ci>b«i  itlM 

•  Qjiitiry  ti*i;k  UD  wWH  frulK  Ml  on  ctibo 
limw  iiNtt 

ComplatD  Kit,  tas  case, 

DC  ? ..Sm  95 


LINEAR 


REGULATOR 


5314  Clock 
74S0O 
74S1 1 2 
7447 
7473 
7475 
7490  A 
74143 


52.9& 

.75 

.79 
.35 

.50 

,5S 

3.50 


55& 

557 
145B 


I    .50 
,7S 

1.49 

1,49 

,50 


LEO  DRIVER 
7549t  .SO 

75492  .50 


78MG 
309k 
309H 
340K  12 
7S0S 

7812      ^ 
7815     ^ 
7S1S 


TRANSISTORS 

51.49  MRF238  30WVHF  511.95 

,S9  NPN  2N3904  r/pB  10/Sl  00 

99  PNP  2N3906  typo  IQ/Sl.OO 

,99  NPN  P0rt;flr  Tata  40VSf  3/Sl.OO 

.89  PNP  Pow4ir  Tsb40W  3/$1.0D 

.09  FETMPF  103  typa  3/$2.00 

.89  U4T  2N  2646  tvp9  3/52.00 

89  2N3D55  NPN  Powv  75 


DIODES:  1KV,2SA 


&/S1.(W 


100V. 1A 


lO/ST.OO  1hral4Atyp« 


S0/S2,00 


LEO  DISPLAYS 


FWD  359 75 

FND  510 1.2s 

DL707    , 1,25 

HP  7730    .....  1.2S 
Hed  Polaroid  F*ltet  .  .  .  4_25' 


741  OP  AMP  SPECIAL 

Faetory  prime  mmi  dip  with  both 
X*rax  and  741  paJt  numben 

1Q  for  SI  DO 


X  1.125" 


.59 


SOCKETS 

\4PIH  &/$t.00 

16  PIN  6/S1.00 

?4P1N  2AS1.00 

40  PIN  3^52.00 


FERRITE  BEADS 

vuiith  inlu  and  sp«£| 

15/54.00 

6  holt  Silun  Scadi 

5. -51  -t)0 


ransa^  3lE!aii[]ii[ss 


P.O.  Box  4072  Rochester  NY  14610 
(716)271-6487 


TE  L  E  P  HON  E  0  R  D  E  RS    ^  ^^_ 
WELCOME  coo.    add    %\oa 

— — mH    S.TS.    *J¥    ftB 

'        <|flW    mid    7%   U*. 

Add  8flk  t«r  0a«taiF' 

^       iHiUfantv,      mtl 

ijider  S6.D0. 


FM  WIRELESS  MIKE  KIT 

Transmit  up  to  300'  to  any  FM  broedcaiit  radio, 
uses  any  type  Qf  mike.  Runs  Qf^  3  to  9  V.  Type 
FM-2  has  added  super  sensitive  mike  preamp. 
FM-1    .*.,..  $2.95  FM-2    ......  S4.95 


COLOR  ORGAN/MUSIC  LIGHTS 

S&&  mu^ic  come  alivel  3  different  lights  flicker 
tfvitli  music  or  voices.  One  lighc  for  lows,  one  for 
the  mid-rangs  and  ooe  for  tht  higtii.  Each 
charmel  individuaily  adjustable,  and  drives  up 
to  300  watts.  Great  for  parties,  band  music, 
mile  clubs  smJ  more, 
Complsts  Kit,  ML'1    ..»^,  =  .<>». :■><<,  $7.95 


LEDBLmKYKIT 

A    great    attemion    gatier    vutiich    aU&rnaielv 
flashes  2  Jumbo  UEDs.  Use  for  namn  baddies, 
buttons,  or  vrarning  typ»  panel  llglns.  Runs  on 
3  to  9  volts. 
Compltte  Krt    »»,,,,•,,,..,,,  .4-  -  « i  *  $2,9$ 


POWER  SUPPLY  KIT 

ndm  4rf  u«3l«  ^5  min  al  KM  mA  and  *S  weOn 
II  1  Amfi,  Wmv  kadtaeutanongDodtihvtni 

h  H  y  ai  i  Aimp  ind  18  ro  30  VCt 


'^ 


SIREN  KIT 

Produces    upward   and    downward    waiJ   char- 
acteristic of  police  siren,  b  waits  audio  output, 
runs  on  3-9  volts,  i^es  8-45  ohm  speaker, 
Comp*et©  Kit,  SM-3    , $2.95 

DECADE  COUNTER  PARTS 

Indudffs     7490A,  7475,  7447,   LED  readout, 
current   Ljinrt  resistors,  and  instructions  ort  3fi 
easy  to  build  low  cost  frequency  counter. 
Kit  of  parts,  DCU-1 . , .  S3J50 


R8 


200 


^t^m 


• 


FAMOUS  HAMTRONICSPREAMPS 
let  you  hear  the  weak  ones! 


Greot  for  OSCAR,  SSB,  FM,  ATV,    Over  10,000  in 
use  throughout  the  world  on  all  t'ypas  of  recelvefs. 


P9  Kir  $12.95 

PHWifd   $24.95 

Deluxe  vhf  mixl«l  fof  opp" 
lications  where  space  permits. 


» 1-1/5  X  3"  •Covers  any  4  MHz  bond    •12  Vdc 
'Ideal  for  OSCAR  •Diode  prot&cHon  •20dB  gain 

MODEL        I?ANGE 


P9-LO 

P9-HI 

P9-220 

PUWifed 


26-BB  MHz 
88-172  MHi 
172-230  MHz 
Give  exocT  band 


Pd  Kit  $10^95 

PI6  Wired      $21SS 

Miniature  VHF  model  for 

•  Covers  any  4  MHz  bond     ^^^^  ^^^^^  _  ^^^^  ^^,y 

•  20c*SgQm        #12  Vdc      1/^  ,«  2 -3/B  inches, 

MODEL         RANGE 

P8-LO 
P8-HI 

P8-220 
P16  SVired 


20-83  MHz 
S3- 190  MHz 
220-230  MHz 
Give  exact  bond 


PtSKtt        $18.95 
P35  Wired  M4.95 

•  Covers  any  6  MHz  band  m 
UHF  ronge  of  380-520  MHz 

*  20  d  6  gam   *  Low  noise 


FMiCW  TRANSMITTER  KITS 


BUILD  UP  YOUR  OWN  GEAR  FOR  OSCAR  CW 
OPERATION,  FM  REPEATERS,  CONTROL  LINKS 
•  Professional  Sounding  Audio  •Free  of  Spurt 
•Completely  Stoble  •Builf-Jn  TejHng  Aids 


T40    n  Chonner  200  MW  Exciter  Kit  for  2M  or 
m  band, $39.95 

T20  Tripler/briver  Kit.    Use  with  T40  for  operation 
on  432-450  MHz  band. $19.95 


.titfffrrrfrrrrrrf 

T80  RF  POWER  AMPLIFIER  MODULES  FOR  ABOVE 

•  No  tuning  WSWR  Protected  •Wired  and  Tested 

•  Rotod  for  Continuous  Duty  -  Great  for  Repeaters 

T80-!5Q;  140-175  MHz,  20-25W  output      S79.95 
T80-45Q:  430-470  MHz,  13-15W  output      $79.95 


AT  LAST! 


METER  SSB 


TRANSVERTER 

At  a  price  you  can  afford 


Usti  inexpensive  recyWed  10  or  II  meter  ssb  excifer  Oft  2  meters. 


FEATURES: 

•  Linear  Converter  for  SSB^  CW,  FM,  etc, 

•  A  fraction  of  the  price  of  other  units 

•  2W  p«e«p.  output  with  5  MW  of  drJ-^e 

•  Use  low  pov/er  top  on  exciter  or  attenua^o^  pad 
#Easy  to  align  with  built-in  test  points 

VX3-(  )  TRANSVERTill   ICIT  $S9.9$ 

A15  Optional  Cabinet  for  Xvvrter  it  PA  $20 


Frequency  Schen^s  Avaikible: 

VX2-4  28-30  =144-146  d  Other  frequency 
VX2-5  26-29^145-146  □  ranges  available 
VX2-6     26-28  -  144-146     °     on  speeiol  order 


2M  LINEAR  POWER  AMPLIFIERS: 

LPA  2-15  Kit        15  W  p.e,p.        $69.95 
LPA  2-70  Kit       70  W  p,e,p.       $139.95 


New  VHF&UHF  Converter  Kits 


let  you  receive  OSCAR  signals  and  other  exciting 
SSB,  CW,&  FM  activity  on  your  present  HF  receiver. 


either  one 

-ONLY  $34.95 

Including  crystal 


MODEL         RF  RANGE  (MHZ)    l-F  RANGE 


C50 

50*52                         28-30 

C144 

144-146                    28-30 

CMS 

145-147  (OSCAR)     26-30 

CI  46 

146-148                    28-30 

Clio 

Aircraft                       28-30 

C220 

220  bond                    28-30 

Specio 

Other  i-f  &  rf  ronges  available 

MODEL 

C432-2 
C432-5 
€452-7 
C432-9 
Specfol 


Rf  RANGE  (MHZ)    l-F  RANGE 

4^52-434  28-30 

435-437  (OSCAR)      28-30 
427.25  61.25 

439.25  61.25 

Othef  }-f  &  ff  ranges  avaiJable 


A9  Extruded  Alum  Cose/Connectors     $12,95 


VHF/UHF  FM  RCVR  KITS 


*  NEW  GENERATION  RECEfVERS 

*  MORE  SENSITIVE  ♦MORE  SELECTIVE  ^0  oc  100  dB) 

*  COMMERCIAL  GRADE  DESIGN 

*  EASY  TO  ALIGN  WITH  BUILT-IN  TEST  CKTS 

*  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


R70   6-channel  VHF  Receiver  Kit  for  2M,  6M^,  lOM, 

220  MHz,  Of  cofnM  bonds*....,, 569.95 

Optienaf  xtal  filter  for  100  dB  adj  chan      10,00 


m  FREE  1978  CATALOG* 

40  PAGE  CATALOG  IS  YOURS  FOR  THE  ASKING! 


irs  EASY  TO  order; 

OCALL   OR  WeiTE  NOW  FOR  F1£E 
CATALOG    OR    TO    PLACE    ORDERI 

4)PHONE  716-663*1?^54*  (Afls^erlng 
$ervice  ^v^nfngit  and  weekends  for  y&ur  coff 
ventence.    Pers&nof  service  9^5  eosfem  time.) 

QUfe   credit   card,    c.o.d,^    chect^t    m^o 
OAdd    S2.00   ihtpplng    &    hondlmg^ 


R90  UHF  Receiver  Kit  for  an^  2  MHz  sequent  of 
380-520  MHz  band. * Sfl9,95 


IN  CANADA,  MfKl  to  Coirtiec;  5605  West luke  Ave; 
Monfreal,  Que  H4W  2N3  or  phone  514-482-2640. 
Add  28%  to  covef  duty^  taX/  and  exchange  rate* 


mironics.inc 


m2-t>  Belm&nfRd;  Rochester,  NY  14612  ^16 


V 


^^ 


BiLLET  ELECTB^IICS 


PHONE  ORDERS  ON  MASTERCHARGE  OR  VISA  CARDS 


P.O.  BOX  19442  E 
DALLAS,  TX.  76219 
(214)823-3240       b8 


PS-14  HIGH  CURRENT  REGULATED 

POWER  SUPPLY  KIT 


Better  than  200(WV  load  and  tine  regulation 

Foldback  Current  Limiting 

Short  Circuit  Protected 

Thermal  Shutdowfk 

Adjustable  Curreni  Limitifig 

Less  than  1%  ripple. 

IB  amps  11.5  to  14.5V 

All  parts  supplied   including  heavy  duty  irans 

former. 

Quality  plated  fiberglass  PC  board. 


Less  Qa$i&f 
meters  &  jacks 

39.95 


UPS  SHIPPING 
PAIDf 


MK-03A  CLOCK/TIMER  KIT 

Features  24  hour  Zulu  time  af^d  up  to  24  hours  of  elapsed 
time  on  the  sanne  set  of  six  di^it  LED  readouts.  Totally 
independent  operation  of  both  functions.  Ctock  has  pre^ 
lettable  alarm  with  10  minute  snooze.  Timer  has  reset, 
hold,  and  count  functions.  Full  noise  and  overvoltage 
protection.  24  hour  only.  Readouts  has  dimmer  feature 
Of  they  can  be  turned  oft  without  dt^tufhing  the  dock  or 
timer  Timebase  included  (.01%  accuracy^  Because  of  the 
many  op ti oris  and  mounting  considemtioffls  the  case  arwi 
switches  are  not  included.  Switches  are  standard  types. 
Will  fit   inside  standard  aircrBft  mstfument  C4se. 


9^14VDC 

28.95 


150 MA  W/readouts  on 
40MA  W/readouts  off 


OVERVOLTAGE  PROTECTION  KIT  6.95! 

Provides  cheap  insurance  for  your  expensive  equipment. 
Trip  voUaoe  is  adjustable  from  3  to  30  votts.  Overvofiage 
instantly  fires  a  25A  SCR  and  shorts  the  output  to  protect 
equipment.  Should  be  used  on  units  that  are  fused.  Di- 
rectly compatible  wth  the  PS- 12  and  PS-14.  At  I  efec  iron- 
ies supplied.  Drilled  and  plated  PC  board.  <Ordef  OVP  1 J 


POWER  SUPPLY 
METERS 

Ouility  3H"  m«ttn  fw  ItMS  P-S14.  g-15VDC  a> 
O-ISA.  Mitdted  i«t,  irKfivich^allv  packsgeid. 
MOT  SURPLUS!  1ZS&/»t 


!  VNBLE  ALArM  KiT 

A  fiKi  EASY  kit  to  assBrnbte  thai  Bin  its  an  oar 
pit^rcln^  10  VbJtt  dual  tcne  scitiam.  HAS&mbliii 
i^jropvin  ttiwi  Ktan4  Grett  far  aidrrmi  or  tcrvi^ 
Op*rgt»  from  5— I2VDC  ftt  up  la  1  snip  ^^iW^^ 
!2VDC«e  «Nn  vx^mi,  Owet  t^  ^iouam 


tit    Ow«r  th« 
hM*  be^i  vQUki    Ail  pars  indudtrig  PC  bo#FEf. 
kmcHakET  —    —  — .         OfiDEftWll-02 

2.50 


'M*'  ;sss§i 


ULTRASOMIC  SENDER  HECEJVER  KIT  US^02 


TOTAL  SCCURtTY  I  C^mpicttt'r  ifftnpki*  uii¥»cvi!«  i?3KHZ)  StHmd  bc«n  ima9k%  liiw  s  phmmimctrie  b«in  but  if  uf 
bv  r^l,  ht«i  O*  ni^H    Seperctv    TTwisfnJttiT  and  R!«c»TW7  oba  b«  u«!d  trorn  E  ittdm  m  39  t*tii  A  ii94id  ofatect  liCHiiifig  ttw  ^ 
besmcaian  *n  ouqiut  to  go  \m*  l*iMt  mnM  tiftk  up  lO  150  MA  W  Dri«  a  flilir.  TftI Ad,  «C-  CofnpttK  vMcTronici  wc*  pn»ncl«9, 
Wofki  Qft  12VDC  iarat^mmiil  ind  dr*m  l«ti  than  I1OQMA,  Ufs  it  for  bmrfAv  alarint,  object  counrm,  •utofiuticilDSf  ofMrtvrt,] 

>utoinitU  door  btlii.ttaetranle  rat  lr*pt?)Bnilmort.  ^    .       ,  .,  _,  .,        -^^         ^,      , 

O-ptionat  «ntrv  delay  mnd  Alarm  Hmeogt  Clitiult 

wMt  «ouri»  or  i4nk  up  to  300  MA  DC. 


MOBUe  CLOCK  CALENDAR  KIT 

Sa*^ii  i*vc  awttrybody  M^i^t  digiui  clock  ii)itL  rtioini«-«r 
w*  hm  chv  a4M<r  lo^  coift  DIGITAL  CLOCK  / 
CALEWULR  <9r  Wabil«  tfovm-t-on    iftt  prtMktequaOiy 

EioftL   pai^   oiNpnayt  inef  lenciTsaiict   Thit  cttKh  hm 

ip*aliir     Fantaitlc  tar  g«f^  tNDit  ar  Vit>. 


COMPLETE  KIT  LESS  CASES 


21.60 


3JB 


y^//  Parts  Are  Prime  &  Guaranteed! 


^^ 


PICK  A  PAIR! 


8A  Complimentary  Darlington  Power  Transisrors* 
MJ900  PNP.  MJIOOO  NPhi.  50  Watts,  Buiid  high 
power  audio  amps. 

Buy  a  Pair  for  $3.00! 


MC1469R 

500m a  postive  regu- 
lator. 3  to  30  volts, 
witti  complete  specs 
and  applrcations. 
$1.25   -    house   no. 


■IhturflFali  Ti>m*bH« 

t,Oi%  ACO 
•  L4rg*4  OIGtt  LED 
diMjIay  mim  AMJir'M 

fJit* 

^SoKMii  npoH  ma 

evafvoltaga  orowKtion 

•Aij)itllli-v  outlttui  win 
drive  rBLny  Of  TRIAC 
!:q  cQnirol  ««TQrnii 
■-rt  u  lf>  mBti  I 


«Bullx  In  Jomtiort 
-bianlhti^Q  turnt 
off  raadOLiii  iirtwii 
not  In  M|H 

SiiAOX* 

23.50   NO  CASE 


17  VAC  XFMPI  (or  110  VAC 
1.S0 
J4  Houf  Foimai  ttfd 
2.04 


Heatshrink 
Tubing 

A  very  good  asst, 
of  3/32'\  1/8", 
3/16"  1/4"  &  7/16" 
6"  lengths  12  pes. 
7Sc 

of  1  t^.DD  ar  monl 


Multicolored 
26  Conductor 
Ribbon  Cable 
Ho.    28    wire    with 
a  woven  binder.  Su- 
per Flexibfel 
10'    roll     -    $2.95 


22CkT^fd 
@2SV 

A?<ia1  Cap 
7/Sl,00 


CA3011 


lOOKhz  to  over  20Mhz.  Good 
for  IP's  and  low  frequency 
Complete  Specs! 


50c  each 
MC1351P 


MC1351P  FM  IF 
AMP.     14     pin    IC. 
Complete  FM  soured 
sufasytem,  similar  to 
LM21 1 1    house  no. 


SOOmfd 

@35V 

A)ti3l  Cap 

5/51.00 


I  *- 1 « *  •  I 


<  **m m v*«  m ml 


1100mfd@35 

Axial  Capacitor 

4/Sl.OO 

Sprague 


/$1.00 


General 
Purpose  NPN 

2M3S69  fairdhiH  Vato  =  60V 
Hft  to  300.  800MW  powtr. 
fipoxy  TO'-S.  Li>m{ti»d  Qryl 

6  for  $1.00 


Limned  Qty! 
LTV!567  Tor^e 
Decoders 
while  they  lastl 
99c 


#30  Silver 


Wirewrap  wire  with  Ky- 
nar  ®  jacket.  4  colors 
available,  tOO  ft  of  each 
color. 

$4.95  (4001 


MICBO  TRIMMER 
CAPS 

Tiny  4  40  pfd 
trimmer   used    orig- 

insEly    in    wetchesi 
3/$1.00 


MG'Ot  ELECTRONIC  GRANDFATHER  CLOCK 

Writk  tvfi  are  talking  about  i^locfci  cli«ck  Out  xtvt  MlH\  GRAND^ 
FATHER  CLOCK  Revlmw^d  In  April  1S7B  BAPJO 
ELECTFrONICS.  Wn  hiVP  (ha  tti^y  kEt  In  ilie  world  lAilth  8lli  tlm 
baicw^  ililad  feaiLjrd"!.  Thte  b[aaiiit  problfiti  ii  to  daicribfl  haw 
tank^a  and  faiclnaUng  Itiji  rfmcpitot  rc^ily  tt^  Ttia  LEO 
'^Swni«li^  "  Pand4iluin  and  htartxhrng  Tick-Ta«lt  Sfwnd  »r? 
availjtsiiv  onlv  an  out  tioch  in  adctilkJn  mv  «i«£Eran:i;  M.r 
nomt  mmdf*  bour  Vm  2  tim«»  for  3  Oi^c;oidcL  Housed  In  thm 
optionwl  Sotid  HaftAwCidd  Casv,  1t«  unit  frskei  a  baautilul  ackJIlifir! 
IQ  any  toom. 

•AU  CMOS  Conftruction 
•Qualltv  plQfBi:!  boardi! 
-All  slectrofiJct  ivyKchas 
4     and  XFMR  lficlud«d 

39.S6    PCIT        S9.9&    ASS^« 


-%  a  DIGIT  LED  READOUT 
"Adiuttabfv  ione  &  dufotJon 

onchlma 
•SimuEattd  iwin^n^ 

LEOf^rtduHfifi 


FDcttvt        tstl.        InclLtdot        Rubv        front.        UnMiBmljlvd . 

SOLID  MAnpiMonD  i?.3a  solid  malnmt  t^e^s 


iPJ^JLC^lk^JI^C^SiCMtCiQteit 


'  W  V'^^i^^^V>'^»''^*^V'V^''^w'^v^ 


Mmiatura  7K  Pot 
w/tiMiKh  PC 

MovAt  o<^  p4nal 
mount  I /a" 

4» 
hnat?    for   ati-qv*; 


UWITED  OTV 

FILTER  CAP 

THrmirala 

I"  X  SH" 

SfiOe  mf d#7BV 

2  S9a  DP 


SPECIAL 

SALE 

T^L  :)IZ  LcP 

CainrTiaJ>  Anod* 

RMdiaui 

J3"  i^hvacnr 

STanitard  P'tnout 
wtllila  tf^^v  i«t 

6/11.00 


tEH^H  GRAB  BAG   A  wry  n«a  atta  tmgni  oT  tOditfer«fii 
vollBpt  twtween  ;?  7v  end  30  VOC  in  401  MW,  HM  and  1 W. 

Ail  arr  ptjme  imHi  but  mDit  Have  Mig'i,.  iitumtwn.  Wi  lupq^y 
a  crott  ratar^rhcci  ihoax  to  ii*nd*rd  nymbfrrL' 


SPECIAL  PRICE 


1 0  plDcei 


KOO 


FANTASTIC  SOUND  SYNTHESIZER 

76477 

Brsnd  new  from  Tl.  M^kfl  any  sound  und«r  the 
*un  wfth  this  26  pin  gem  I  Single  IC  containi: 
Nioise  generator^  super  low  frequoncy  OSC^ 
VCO.  one  ^01,  m'ix&t  tnvetope  comral  and 
ftmp.  Works  from  a  ^nglfi  6  to  9 VOC  souroe. 
With  8  p*ge  manual.  S3, 9^  i9«ti 


THE^aAALLPAltiiT 

•  ho  COO' I       •  All  mom%  tdd 

•  Crtwck  ttr  MO    ^^     fcif     (hicvin 

•  MC/vtS-A  4  hmaiinfl 

•  TK  rcfl^ariCfi*  OTdart  over  ii^O 
«clci  6%  ^fllai  takv  10%  dlKounl 
lix  «  FDT^IgH       ad(}r«» 

•  Ordori  Unciar      idd    !&%  fof 
110  add:   75       shikH)4nq 


600  MHZ.  FREQUENCY  COUNTER 

±0.1  PPM    TCXO 

OPTO-800ai 


□PTQ-soaa 


'no  MS 


Inlf-iri  Mt4/ 
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This  new  instrument  has  taken  a  giant  step  in 
front  of  the  multitude  of  counters  now  available. 
The  Opto-8000.1  boasts  a  combination  of  fea- 
tures and  specifications  not  found  in  units  cost- 
ing several  times  its  price.  Accuracy  of  ±0.1 
PPM  or  better  —  Guaranteed  —  with  a 
factory-adjusted,  sealed  TCXO  (Temperature 
Compensated  Xtai  Oscillator).  Even  kits  re- 
quire no  adjustment  for  guaranteed  accu- 
racy! Built-in,  selectable-step  attenuator,  rug- 
ged and  attractive,  black  anodized  aluminum 
case  (.090"  thick  aluminum)  with  tilt  bail.  50 
Ohm  and  1  Megohm  inputs,  lx)th  with  ampljfier 
circuits  for  super  sensitivity  and  both 
diode/overload  protected.  Front  panel  in- 
cludes "Lead  Zero  Blanking  Control"  and  a 
gate  period  indicator  LED.  AC  and  DC 
power  cords  with  piugs  included. 


OPTOELECTRONICS.  INC. 

5821  NE  14  Avenue 

Ft.  Lauderdale,  FL  33334 

Phones:  (305)  771-2050    771-2051 

Phone  orders  accepted  6  days,  unti  7  p.m. 


SPECIFICATIONS: 

Time  Base— TCXO  ±0.1  PPM  GUARANTEED! 
Frequency  Range^-10  Hz  to  600  MHz 
Resolution— 1  Hz  to  60  MHz;  10  Hz  to  600  MHz 

Decimal  Point — AutomatJc 

All  IC's  socketed  (krts  and  factory- wlr^ 

Display— 8  digit  LED 

Gate  Times — 1  second  and  1/10  second 

Selectable  Input  Attenuation— Xt,  XI 0,  XI 00 

Input  Connectors  Type  — BNC 

Approximate  Size— S'Ti  x  7Va"w  x  SW'6 

Approximate  Weight — 2^;^  pounds 

Cabinet — black  anodized  aluminum  (.090"  ttiickness) 

Input  Power— 9-15  VDC,  1 15  VAC  50/60  Hz 

or  internal  batteries 
C*TO*e000.1  Factory  Wired 
OPTO  8000.1K  Kit 


$299.95 
$249.95 


I ' ''  K\.i.\l\  ^.TTi^.^jT' 


ACCESSORfES: 

Battery- Pack  Option — Internal  Nl-Cad  Batteries  and  ctiarging  unit 

$19.95 

Probes:    P-100 — DC  Probe,  may  ateo  be  used  with  sc^pe     t13.95 
P-101— LO-Pass  Probe,  very  useful  at  audio  frequencies 

P-102 — Higti  Impedence  Probe,  ideal  general  purpose 
usage  S16.95 

VHF  RF  Pick-Up  Antenna-Rubber  Duck  w/BNC  #Duck-4H    $12.50 

Right  Angle  BNC  adapter  #RA*BNC  $  2,95 

FC'50  —  Opto-8000  Conversion  Kits: 

Owners  of  FC-50  counters  with  #PSL-650  Prescalef  can  use 
this  kit  to  convert  their  units  to  the  Oplo-8000  style  case,  includ- 
ing most  of  the  features. 

FC-50  —  Opto-8000  Kit  $59.95 

*  FC-50  —  Opto-8000F  Factory  Update  $99.95 
FC-50  —  OptcneOOO.I  (w/TCXO)  Kit  $109.95 

*  FC-50  —  Opto-eOOO.IF  Factory  Update  $149,95 
•Units  returned  for  factory  update  must  be  completely  as- 
sembled and  operational 


TEftMS:  Orders  to  U.S.  and  Canada,  add  5%  to  maximum  of  $10.00  per  order 
ftSf  shipping,  handing  and  ir^surarice.  To  all  other  countries^  add  10%  cA  tqtai  Of- 
der.  RockJa  re&icfefrts  add  4%  state  tax,  COD.  fee:  $1 .00.  Personal  checks  mus! 
dear  belbre  mefchandse  is  shipped. 
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KIT  FEAIURES: 


16K  E-PROM  CARD 

IMAGINE  HAVING  16K  OF  SOFTWARE  ON  LINE  AT  ALL  TIME! 

S-1D0  (Imsai/Altair)  Buss  Compatile! 


1.  Double  sided  PC  board  with  iQfder 
masit  and  (ilk  scineen  and  gold  plated 
contact  fingefs. 

2.  Selectable  watt  states. 

X  All  address  lines  &  data  tmes  b\ii- 
ffffldi 

4.  AH  sockets  included, 

5.  On  mrtl  reguUtofi. 

KIT  INCLUDES  ALL  PARTS  AND 
SOCKETS  (except  2708's),  Add  $2S.  for 
Ksemliled  and  tested. 


PRICE  CUT! 


SPECIAL  OFFER: 


WAS  $69.95 


DEALER  INQUIRIES  INVJTED! 


Qiir     270a'f      mm%     art     $12SS 

wheif  purctined  with  abfive  lit. 


liM 


Swti* 


f 


NTFailRES: 


ADD 
$20  FOR 

250  NS 


1«  Doubled  s^ded  PC  Board  with  solder 
mask  and  silk  sciten  layout.  Gold 
plit&d  contact  fingtn, 

2.  AJI  socktits  jncluded. 

3.  fullv  buffered  on  all  address  and 
data  fines. 

4.  Phantoni      ii     jomper     ntelabli     to 

Pin  G7. 
_.     OUR     7ftO&    reflMfaton    are    provided 

on  Card.  ,  -,^**.«i 

(450NSI 


BK  LOW  POWER  RAM  KIT  $149.00 


S-100  (Imsai/Altair j  Buss  Compatlblel 

Fully  Assembted  8t  Burned  In 

$179.00 

Blank  PC  Beard  w/  Pocurrventation 

$29,95 

Low  Profile  Socket  Set 13.50 

Support  tC's  (TTL  fii  Regulators! 

$9J5 

Bypass  CAP'£  {Disc  &  Tantatumsy 

$4.50 


USES21L02RAIVIS1 


MOTOROLA  OUAD  OP  -  AMP 

MC  3401     PIN  FOR  PIN  SUS. 

FOR  POPULAR  LM  3900, 

%  FOR  11 


ALARM  CLOCK  CHIP 

N.S-  MM&375AA  ^t  Digits 

With  futi  DBta  New! 

St. §5  esch 


MOTOROLA  7S05R  VOLTAGE  REGULATOR 
Same  as  standafd  7805  except  7B0  MA  output. 
TO-220.  5VDC  output, 

44c  each  or  10  for  $3 .95 


FULL  WAVE  QRIOGE 

4  AMP    200  PIV 

e<e<  FA*        10  FOR  %%1\ 


NOT  ASSOCIATED  WITH  DIGITAL 
RESEARCH  OF  CALIFORNIA,  THE 
SUPf  LIERS  OF  CPM  SOFTWARE. 


450  NSi  2708  EPROMS  450NSI 

Now  full  speeds  Prime  new  units  from  a  major  U.S,  Mf9,450  N.S. 
Access  time,  1  K  x  8,  Equiv.  to  4-1 702  A*s  in  one  package. 

Special  Offen  SI 2,95  each  when 
$15.75    ea.  purchased  with  our  16K  EPROM  kit! 


2-80  PROGRAMMING  MANUAL 
By  Mostek,  The  major  Z-80  second  source.  Tl^^e  most  detailed 
explanation  ever  on  the  working  of  the  Z-BO  CPU  CHIPS.  At 
least  one  full  page  on  each  of  the  158  Z-80  instructions.  A  IVIUST 
reference  manual  for  any  user  of  the  Z-80.  300  pages.  Just  off  the 
press!  A  D.R.C.  exclusive!  S12.95 


POWER  RECTIFIER  #2  Wotorola 

Stud    Mount.    1  Mil 87. 

35  AMPS.        300  PIV, 
Military  Quality!       $iJ9  ea.  or  4/$3.50 


4K  STATIC  RAM'S 

2114.  The  new  industry 
standard.  Arranged  as  IK 
x4.  Equivalent  to  4-21 
L02's  in  1  packager  18 
pin  DIP.  2  chips  give  1Kx8. 
2/S24.  8y$85. 


741COP  AMPS 
Mini   Dip.   Prime  new 
units.    Has    computer 
Mfg's  house  number, 
T2/S2,  100/S15. 


Jumbo  Red  Lads 

New    by     G.E,    Like 

MV5024.         Number 

SSL-22. 

6/$1.  25/S3,75 


OPCOA  LED  READOUT 

SLA*1.  Common  Anode. 
.33  inch  character  size. 
The  original  high  efficiency 
LED  display.  75c  ea. 

or  4  for  $2.50 


CMOS  SPECIAL! 


CD  4001 
CD  4011 
CD  4013 


5for  $1, 
5  for  $1. 
3for$1, 


CD4040 

CD4042 
CD  4049 


$1. each 
2for$1. 
3for$1. 


3  AMP  RECTIFIER 

1N4721.  Axial  Lead.  200  PIV- 
HEAVY  DUTY!      

House  numbered 


4  for 


C^ 


Metal 
Case 

$1.00 


EXPERIMENTERS  CRYSTAL 

262.1 44KHZ,  This  frequency  is 
2  to  the  18th  power.  Easily 
divided  down  to  any  power  of  2. 
and  even  to  IHZ.  New  by  CTS- 
Knighl  A  S5,  value! 
$1.25  each 


Drsc  Capacitors 

.1     MFD     16V.    P.C. 

leads.     Most    popular 

vaJue.      By     Sprague. 

20 /SI. 00 


MALLORY  FILTER 
CAP 

1500  MFD  16V.  UPRIGHT 
3for$1     10  far  $2.95 


■, 


HEAVY  DUTY! 

Full  Wave  Bridge 

25AMP  50PIV 

S1,25 


GE  Ni'Cad  Battery  Pack 
3  Cell  pack,  gives  4  volts 
at  9D0lVtAH.  Brand  new, 
factory  fresh.  Each  cell  is 
2/3  "C"  size.  $4,50  /pack. 
Buy  3  packs  (12  volts) 
for  $10.95.  Limited  stock! 


Tantalum  Capacitors 
1      MFD.     Z^y.    By 
Kemet.    Axial    Lead. 
Best  Vaiue!        10/Sl. 


GE  10  AMP  Triac 
SCt46D.    House    no. 
To-220    case.     Rated 

lOannps  400PIV. 
75ce3.  3/$2. 


Digital  Research  Corporation 

(OF  TEXAS)  "^ 

\^     P   0   BOX  401247  •GARLAND,  TEXAS  75040* (214)  271-2461 


New!  REAL  TIME 

Computer  Clock  Chip 

N.S.  MM531  3.  Features 
BOTH  7  segment  and 
BCD    outputs-    28    Pirt 

DIP.        $4.95  wiih  Data 


LS  SERIES  TTL 

74L500  —  33c  74LS74  —  49c 

74LS02  —  35c  74LS90  -  69c 

74LS04  —  35c  74LS138— 89c 

74LS08  —  35c  74LS154— 1,49 

74LS10—  33c  74LSl75-iaO 

74LS20  —  33c  74LS367— 75c 

74L5  73  —  49c  74LS368— 85c 


TERMS:  Orders  under  Si 5,  add  7&c.  No  COD's.  We 
accept  VISA,  MaiterCharge  and  American  Express 
Caeds.  Money  Sack  Gaar  an  tee  on  atl  items'  T^nas 
Residents  add  5%  Sales  Ts*.       WE  PAY  POSTAGE f 
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MALLORY  ELECTROLYTtC 
FILTER  CAPACITOR 

1500  MFD.  16  WVDa 
Radial  Leads.  Factory  Fresh! 

3  FORSI      ^**™" 

$2.95 

Perfect  for  Power  Supplies! 
Small  Size:  1 V4  x  %  Inches. 


PC  BOARD 
EDGE  CONNECTORS 


-FTrTTTrrrTTTWTrr^rT 

4  FOR  $2.50 

36  Pin,  Gold  Plated.  Solder  Taif.  .156  IN.  Spacing,  Double 
Rows  Of  18  Pins.  For  standard  thickness  t.062J  PC  Boards 
Major  U.S.  Mfg, 


FAIRCHILD  JUMBO 
RED  LED'S 

ffFLV  110.  Same  style  as  used  on 
IMSAI  front  panels.  Super  prime 
new  units. 

5  FOR  $1 

100  FOR  $17.50 


t 

200  OHM  25  WATTS  ^tlUI 


Telephone  Eqmt  Component  Board 

production  over-run,  Super  good  assortment  of 
partSp  all  easily  removed.  Has  four  47  MFD  -  35V 
Tantdiums  plus  7  other  ass!  tantalums-  Also 
includes  7  assorted  transistors,  5  pot-core  style 
variable  inductors,  over  30  assorted  resistors,  1 
transformer,  and  5  diodes.  Z^h  x  IVi  IN. 


Brand  New. 


$2.99  ea 


TTL  SPECIALS 

7496  ^  5  Bit  Universal  Shift  Register    4  FOR  $1 
74L03  —  New  By  TJ,  Low  Power  4  Bit  Counter 

3  FOR  $1 


Mylar  Capacftor 

1  MFD.  400  WVDC. 

2  FOR  $1 


1 


} 


RCA  TRIAC  #2 

W0S36  Rated  3  AMP  400  PtV. 
TO-5  Case  Mounted  on  Heatsink. 

75C  3  FOR  $2 


POWER  RESISTORS 

1  OHM  15W.  5% 

3/$1.00 

3.16  OHM  2W.  5% 
5/$1.00 

More  Tantalum  Caps 
4.7  MFD  20V  —  6/$1.00 
22  MFD  20V  —  4/$1.00 


* 
■ 

i' 
« 


12VDC  Relay  by  CDE. 
SPDT.  Coll  is 280  ohm, 
Small  Size.  $1.29 


75C 


TRIAC 


GE  10  AMPTriac 

SC146D.  House  no.  To-220  case. 
Rated  lOannps  400PIV. 
75<tea.  3/S2.00 


EXPERIMENTER'S  CRYSTAL 


262,  1 44KHZ.  This  frequency  ts  2 
10  I  he  I6th  power  Easily  divided 
dow  n  to  any  power  of  2«  and  even 
to  1  HZ.  New  by  CTS-Knight.  A  $5 


value! 


$1.25  each 


DALE  POWER  RESISTOR 


1%.  #RH-25 
2  FOR  $1 


k« 


>***#^ 


•^•••1 


**m\ 


a* 


GE  NICAD! 


GE  Ni-C3d  Battery  Pack 
3  Cell  pack,  gives  4  volts 
at  900tV!AH,  Brand  new, 
factory  fresh.  Eacti  cell  is 
2/a  "C"  size.  S4.50/pack. 

Buy  3  packs  (12  volts) 
for  SI  0.95.  Limited  stockl 


POWER  SUPPLY  TRANSFORMER 

MFG.  FOR  ROCKWELL.  Fully  Encased  Style. 
PRI;115  VAC        SEC:24VACat  2  AMPS. 
And  15  VAC  at  100  MA.  Ha^s  copper  shield  between  PRI.and  SEC. 

SUPER  QUALITY?    $3.99  each 

HEAVY  DUTY! 


PROOUCTtON  OVER-flUN 


2Vs  x3  X  274  IN, 


RF  CHOKE 


225  UN.     2  AMPS 
By  DEC. 
FERRITE  CORE 


3  FOR  $1 


CERAMIC  CAPACITOR 

1000  PF.  500  WVDC 
Tubutar,  Dog  Bone  Styte 
Low    Temp.    Coefficent» 
Super  Stable.  ^n  %^m  tiA 


+■••#4 


NATIONAL  SEMICONDUCTOR 


SIX  DIGIT  ALARM  CLOCK  CHIP 

National's  second  generation  clock  chip. 
24  Pin  Dip.  Super  easy  to  use. 

FEATURES: 

12  HOUR  DISPLAY  *  24  HOUR  ALARM 
4  OR  6  DIGITS  ♦  ALARM  TONE  OUTPUT 
SNOOZE  ALARM   *  EASY  LED  INTERFACE 
POWER  FAILINO,  *  BRIGHTNESS  CONTROL 
AM^PM  INDICATION  *  SINGLE  POWER  SUPPLY 
FAST  AND  SLOW  SET  *  LOW  POWER 


$1.95  each 


COMPARE  AT  TWO 
OR  THREE  TIMES 
OUR  PRICE! 


HUGE 


WE  SUPPLY  FULL  DATA,  SPECS. 


MM5375AA 


SPECIAL 
PURCHASE! 


Digital  Research  Corporation 

**  tOF  TEXAS)  ^ 

P,  O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)  271  2461 


D20 
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SPECIAL  OFFER! 

With  purchase  of  Clock  Chip  at  left. 

T.l.  COMMON  ANODE  LED  READOUTS 

#T1L-312  ,33  INCH. 

HIGH  EFFICIENCY! 
A  PERFECT  MATE. 


it^ 


BUILD  YOUR  OWN  CLOCK! 
WE  SUPPLY  DATA! 


VOLTAGE  REGULATORS 

TO— 220  Case.  Rated  1  AMP.  Major 

Brandf  AM  full  spec, 

7805  —  5VDC  POS.  —  1.19 
7812  —  12VDC  POS.  —  1.19 
7824  —  24VDC  POS.  —  1.19 
7905  —  5  VDC  NEG,  —  1.29 

Buy  any  3  —  Deduct  10%! 
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resistors 

Im  WATT,    lOX   (»»  51) 
**AVAiIJ^LE  MjLY  IH  QOAWTITIES  = 
100  OF  AHT  (SfE   VALUE |1.70 
lOOO  or  ANT  OTE  VALUE $15.30 

I    Choose  from  Cho   following  (in  ohms) 

1.0  37  ^70  b.lK  150K 

1.2  30  510  9  as  160K 

1.5  13  5&0  lOK  laOK 

^1,8  36  620  IIK  200K 

12.2  19  6i0  12K  220R 

2.4  43  750  nx  240K 

2,7  47  620  15K  270R 

3.0  51  910  16K  lOOK 

H    3.3  56  IR  IfiK  33QK 

^  3.a  62  1>1K  ZOIC  360K 

■  3.9  as  1.2K  Z2K  390K 

■  ^.3  75  1.3K  24K  430K 

■  4.7  S2  l.StC  27K  470K 
^  5,1  91  1.5K  3DK  510K 
2   5.6  100  1.8K  lit  560K 

■  G,2  no  a.  OK  36K  «20K 

■  6.B  120  2. IK  39K  680K 
■7.5  130  2.4K  43K  750K 
^8.2  150  2.7i:  471C  S20K 

19.1  160  3.  OK  311C  9LQS 

10  180  3.3K  56K  1.0« 

11  200  3,6K  &2K  I.IM 

12  220  3.9IC  6SK  1.2W 

^    13  240  4.3K  7SK  1.3H 

115  270  4.7K  82K  l,5M 

16  30O  5.11  91K  l.SM 

18  330  5,6Jt  LOOK  I.  an 

20  360  6.2K  IIOK  2.QH 

IH  22  3^  6.8^  I20R  2.2H 

^   24  430  7.5K  130K 

=    sockets 

H  LOH  nOFILE  SOCEETS 

■  SoldeTtcll,  tin  piatEd 

1^  #SKLa  B  pin *,.     10/51  85 

#SKL14  14  pl» 10/$1-  95 

#SKL16  16  pin , , .  .10/^2 ,  15 

#SKL18  la  pin. ..,,,a/$2.25 

^   #SKL20  20  pin*. . .*,.*♦.»*. .©/S2. 75 

1^    itSKLlt  22  pin.. a/|2.95 

#SKL24  24  pin 3/$l.  10 

#SKL36  36  pin . , 5/$2. 75 

#SEL40  40  pin 2/$l,25 

IfflSE  HftAF  SaOETS 
3   level,   gold  plated 
#SK3W14   14  pin lO/$3.85 

g    iiSmmh   ifc  pin ,.10/^4.25 

■  #SEC3Wia  la  pin $0 . 75 

■  f^SK3W20   20  pin $0.88 

■  #SK1W22  22  pin.,, .51.00 

™  #SKHI24  24  pin.,. $1.00 

■  #SK3W28  U  pin... ..,.,.,$1-15 

■  #SK3W36  36  pin. .........$1.55 

■  #£K11I40  40  pin.  .  .  . $1 .  75 

I  Low  power  Schottky 

■  74LS00  SO, 30  74LSi5l  $0.$5 

■  74LS01  0.30  74LS155  I, IS 

■  ^41.502  0.30  74L5I57  0,55 

■  V.LS04  0,33  7ALS160  1.40 
™  74LS0S  0.36  741^161  1.40 
™    74LS10  0.30  74LSI6i  1.40 

■  74LS11  0.36  7^LS163  1.40 

■  74LE12  0.33  74LS16a  l.fi? 

■  74LS14  1.38  74LS169  l.S? 
"    74L315  0.30  74LS173  1.65 

1^    74LS20  0,10  74LS174  1.25 

74LS21  0.33  74LS175  1.15 

74LS22  0.31  74LS195  1.30 

?4LS26  0.43  74LS240  1   &8 

74tS27  0.36  74LS257  1.25 

™    74LS30  0.30  74LS258  1.25 

■  74LS32  0.13  74LS266  0.31 

■  74LS37  0.45  r4LS283  L.20 

■  74LS3a  0.45  74LS36S/ 

™  74LS42  0.9a  aOLSgS  0.75 

H  74LS47  I. 00  74LS366/ 

■  74LS4a  0.93  80LS96  0.75 

■  74LS74  0.50  741^367/ 

■  74LS75  0.68  aOLS97  0.75 
™   74LS76  0.50  74LS36fl/ 

1^    74LS96  0,50  a0LS9d  0.75 

74LS109  0.50  74LS386  0.55 

7ALS125  0.63  81LS95  1,U 

74LS126  0,63  aiLS96  1.13 

74LSn2  1.25  aiLS97  1,13 

^    74LSI3a  I.IO  BlLS9a  1.13 

74LS139  1,15 


TANTALUM 


li-T1>*3     T-TO-lli) 


CTO.  *t7U 

CT2,7U 

tT*.7U 
CT32U 

crj3y 

CTJ9II 
CT*7g 


CQSpF 

CBJ*3pF 

C047pF 

CI»6SpF 

COtlpF 

CD. 002 7 
CO.  01 

CO. as 

C0,1 


.ky  uf  35V. it/Sl 

l.i   uF  ZQV..,.,*,M%\ 
2-7  uF  20V.,.*....4/S1 

3.3  uF   15V.. k/%^ 

k,J  uF   lOV k/%\ 

11  mF   (M *.,*.3/$* 

33  uF   im 3/$l 

33  uf  tm ,.3/Sl 

k7  u¥  tV..., .3/*1 

disc 

S  pF  dUc^.  .H 
kl  pF  dine... 
%7  pr  disc, 
&a  pf  di  sc... 
91  pF  di&c... 
.0027  yF  25V, 
.01  «F  50V  =, 
.022  uF  30V., 
.OS  uF  2SV.., 
.\  uF  2SV.-,, 


*.10/O.SCS 

.,ICJ/0.50 
..to/0. SO 
..f 0/0. 50 
..Ift/O-SO 
..WO.  SO 
..i 0/0. 75 
..10/0.75 
,.10/1.00 
. . 10/1.25 


TRIMMER 


cv2/ap 

CTI.5/11P 

CVl/iSP 

CVJ,&/14P 

CVl/l2^ 

CV5/25P 

CV5/3DP 

cvs.s/iap 

CV6/30P 
CV7/1SP 
tv8/S0P 
CV9/35P 
Cv^/'iSP 


2* 

3- 
J.S 

k- 
5- 

S- 

6- 
7- 
8- 

3- 
&* 
15- 
off 


e  pF, . . 

•  n  pF, 
IS  pf... 

pF-H 
12  pF... 
25  pF.,. 
30  pF,,, 

-  Ifl  pF, 
30  pF,. . 
2S  pF... 
50  pF„, 
35  pF... 
*S  pf-.- 
■*0  pF.. 

10,    f»ft 


5/S2 

f  5/  *J- 

pf km 

■^  m   *   *  M   V  ^M  I^C 
■m    n    -    w   ^    ^H/^^ 

..k/%2 

X  V   p  ■   V   r  ™/  i  ^ 

¥>■•>■■■»  JA  ill  fc 

......3/12 

,„„,3/tZ 

,.*...3/S2 


,1.10 

.K5« 
■^1-35 
.  1.3S 
-T.35 
.1.35 
.1-95 
.2.50 
.1.45 
-1-25 


i'iloBf.,.,p,. ,,, ..10/S2 

mylar 

.0035  kiF  50V. 
.005  uF  J5V.. 
.0668  liF  50V, 
.01  uF  SOV... 
.02  uf  5OV.., 
.022  uf  lOOV. 
.033  uF  50V.. 
.0^7  uF  50V.. 
.52  uF  50V.. , 
.33  oF  SOU... 
Z.q  yF  ZOOV.- 
5.0  uF  iOOV.. 


CH.0033U 

CH.005U 

CH.0O64U 

Ctt.Olf^ 

CH.02U 

CM,0I2U 

P1.033U 

£H.047U 

tn.ilu 

Crt.  .13U 

CMS.  Oil 


TO/51 

*-.,io/ii 
..*.to/s? 

..«.10/SI 

io/$i 

10/$T 

.... 10/^1 
S/$T 

,.,,.V$i 

2/$] 

..2/11,50 


201 H  t^hi    spec   JOl.... O.^O 

lOJN  tEght   spec   301 .,.-.,, .O.SO 

jQIH  Op  amp. ....«^.^*.,. ...0*30 

3Q1K  Op  amp. «....., . .,.»0.30 

iQkH  neg*iltfft  regulttor^ »« <.Q«  75 
3Q5H   pciiltive   r«gtil4fOr„..0.7S 

3QBH  r«^c  Ofi  «^  i.pa 

3OW  dp  ■■P' ..,,.» 1 .  00 

30SM  +SV    lOH  turrcni   r«g_.lM00 

309lt  +5V    I A  regulator.. 1.25 

3 1  IH  ccmpfl  rator. .......... .0. 85 

3 1  IM  ccMipirator . . , , 0.8$ 

316H  hi  Ifipui  i  op  flmp,,,..Z,50 
31flH  fiait  op  arnp,,  ,.  . .H.i...KDO 
120/ 12T  -12V  iA  regyUtor..l.75 
32^D  quaii  op  amp.  .  . . . ,  ^  .„  _,  t.SO 
3390  sJnfTe  sup  quid  ca^..|«50 
340/?T  *5v  lA  remittor.... K3S 
3I1O/6T  HV  lA  rc^uJitor.. 
340/aK  48v  TA  re^ulitor.. 
3^/87  *8V  I A  regulator.. 
3*0/121  +12V  lA  r«guUtor 
340/15T  +1SV  1A  rogulAtor 
3WtflK  +iev  lA  reguTAtor 
3*tO/2*tT  *lkv  lA  r*gulator 
373D  AM/FM/SSB  IF  detect, 
377D  iiu4l   Zy  audio  «inp^., 

3SOO  2W  awl  Jo  MP 

ISOM  |W  eudlo  ai^...- 

jaiE)  ^ual  tow  notiA  prcia^;}  1.4S 
3S2&  dual    foM  nolw  prcan^   1.45 

53IM  hi   *1ci*  op  ««> .,1.25 

S%OH  audio  pcfMcr  dr^ivec^  ,2^7S 

555M  C  FH»r *•.,,,.  .0 .  SO 

556d  dyal   555  tfrner ..!,6S 

5&5D  phasff    llDck«>d    foopn  ■ .  -  .  1 .  I& 

566h  VCO  w/  tri  +45  Qut 1.75 

5fc7H   tpn«  d«cod«/PLL 1. 85 

7230  pr«c!«]Dn  re^ulitor. ..0.50 
723H  prtclirlon  r^yl4t«r.  ..O.6O 
725«  anttrMcntat'o**  »v...2.00 

733W  wliteo  a^,_  ,  0.85 

73SD  sec  1735 

7'ilH  op  aap.,... , 0.35 

741H  op  IMip.^ --..  >^ .  I  .*>.... 0.2s 

7'*70  dual   7M.- ,,.....0.70 

7*I'8h  iincottipinsatad  7^1.... -0.3  5 
7^18^  unccMnpensated   JiftiJ  ►  + »,  .0.  IS 

Ht5&/1556/5556H  op  wp K50 

l%5^  !•«  5S5A.   155a 

14960  bal«n£«d  isxi/d^»tf 

15^/1^S6il  lufiftr  09  MP 

1S56M/I4i56ii  «u{wf  pp  wv 

15S3  »c  55S&>1 

159£  !«e   l^^gD 

302SM  transistor  array. n 

30860   trans E a  tar  arr»y D-75 

*t13TH  high  gain  op  amp O.SO 

^1360  quad  lo  nol»  a^<...l.9S 
U\^t>  50  mA  bIpQiir  r«gu1..t.S0 
M94T1  300  BiA  biporar  re^..l.3^ 
^19511  200  «A  bf polar  raq..Z.2S 
4250M  ■tcropoi*er  op  ^p.  ...t.OO 
*S&8  i«  l*^5« 
^739D  dual    1{M  nplsa  41^...  1.6$ 


trimpots 


-0.90 
.1.50 
*K5^ 


t.2S 


C^IO.OU      tO.O  uF    lOOV Sl.^D 

POLYSTYRENE 

tPlSOP  ISO  pf  PL   -   „    :        -SI 

CPiaOP  180  pF  K  mount.. 10/ SI 

CP220P  270  pF   PC  mount., tO/$1 

CP270P  270  uF  PC  mo^r*t..lO/$1 

CP33OP  330  pF   PC  mount,, 10/$] 

CP390P  390  pF  PC  moMrtl..!0/$l 

CPJi70P  I70  pF  PC  iiiwif>t,.lO/Sl 

CPS^O^  560  pF  PC  KhAC..IO/SE 

cfiior  £io  p^  ?c  nun t.. to/si 

CPi70P  820  ^  PC  iiDuhl>.iD/$1 

CP5IOP  510  »f  Pt  Bunt,.lO/$t 

CPIOOOP  1000  pF  PC  ^wnt    IQ/S1 

tPllOOP  1200  pF  PC  TOunt    10/Sl 

CP1500P  1500  pF  K  mount    10/$T 

CP1800P  tBOO  pF  PC  mourti    10/$ 1 

C:P2000F'  2000  pf  PC  mount    10/$  1 

CP220QP  2200   pF  pt  mount    IO/$T 

CP3300P  33QO  pf  PC  ««ftt   JO/SI 

CP39O0^  3fOO  pF  Ft  HOunt   iO/$1 


TEHI6:  PLeaie  allow  up  Co  5%  for  shipping:  excesB  Tfifnnded. 
CalifornlanB  add  salna  tax.  COO  ordetrs  accBptied  with  stteet 
address  so  UPS  can  find  you.  For  VISA* /Ma a rer charge-  orders 
C^15  wlnijnuni)  call  out  24  hour  order  desk  at  {4LS)  362^0f3$. 
Prices  good  through  cover  tatmth  of  magazine. 

WEBR  WVi£Kz  Accuilly,  our  flytr  has  gotteti  so  thlclc  we* re 
going  CO  have  to  start  calliEig  Ic  a  catalogue. .  .sKid  for  ttl 


TKIIfPOTS 

250  ohfflH- 
500  ohms. 

IK 

2.5K 

single 
watt. 

ttim 

.5/$!. 

.5/51 

.5/$l. 

.5/51. 
.5/?l. 
.5711. 
.5/$!. 
.5/$i. 

PC 

00 

.00 

00 

00 

3K.. 

LOK. . . . , . 

SOIt 

IM 

+      -      ■       r      ,      r 

00 

,00 

00 

00 

3111221  IfPH  u#wrk«l  TO- 18 
9H2222  irPN  tuvaarkeri  TO- if 
2N3907A  PNP  hte  I  plastic 
IN 305 5  NPN  TO- 1  haii»«  |„. 
2N3904  NPH  h%9  i  T0-T05.. 
2N3?Q£  PNP  hia  I  TO- 105-. 
2N%'iOO  HfN  hte  ^  plastic. 

2H4917  PiiP  TO- 106 .... 

2H%946  NPit  TO- 106.,..-,.* 

2M5U9  IffM. 

B41&1  PMP  TO-220  I A  pHf.. 
TIP3055  tah  casa  saa«  » 

COHP  PAIR     T0*220  ptg.    5 A 

Mf«g3A  *tO  mU,    Bkdwn  km 


..7/Sl 
..5/SI 
. .S/S1 
.$0.75 
-.7/$l 
. .6/$; 

..S/$i 

..S/Sl 

..M$t 

..ft/St 

.50.50 

2HJ055 

$0.75 

Ic  ^lax 

$1.50 


ENRF-0  3  GB?  BF  power  transit- 
tors  far  osc/ampUf  ler  appUca- 
CionK.  Gu^rartteeil  100  nii^  out  # 
1. 5  Sto.     TO*ia  pk9 3/St.S5 

ZMif-t     1  GHt  RF  pcMeir  Ktritor. 
Posit  ■!«  #  2  GMf   l.fti.   Pin     31: 
^,  «friciencv   30%  6  £  €Hi.  Siai- 
riar  to  RCA  2115*70........ 5%. 9S 

2imF-2     2  mt  AF  p{M«f   lf«ft$U- 
t&f.      Pout   2hSW,   Pd  0.7W,   P|n 
300  mW.  sfflclency  311.   SlmHar 

to  RCA  TAll*Ci7.*. 15^95 

3NflF-3     2  iHt  RF  poMr    tran^i^- 
tor,     Pouc   5.5W.   Pd  21W,  **ln 
1.25*1.  efflclaflcy  3Jt,   tlvllar 
to  RCA  2lli2fiS...... .,.,., .$4.:-.- 

iW^'k     2  CHt  RF  pcPTAr  tr«nfi$- 
tOf^      Pmit   7.$W,   Pj  29tf,   P|ft 
t.SW,  efficiency  331,     Factory 
telecCed  prlmit  2H6269. . . .  .57.95 

Ff:T-l    dual   NJFET   VHF/UHF  nmp . 

FET-a  MJFrr  VHf/UHF  a«ti  tl^llar 
to  2»Hl6.   T^lfi . 3/$1 

FrF-3  dual  MJFIT   Ich  nolte 
audio  a^,   TO-lft*. ...2/51 

F£T'*  general   purpofsc  MJFET. 
TO-16  pad£ag« 4/$1 

FET-5   plug   In   r«plac«fiwni    for 
&AK5  tubei.i. ..,««,,SU0O 


capacitors   LINEARS    Transistorsl 

i 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 

i 
i 
i 
i 
i 
i 


Ml  GOD€CXIT  afiCmOMCS 

BCK  2355,  QaKLAJsD  Aitf»ORT;  CA  ^M6U 


CMOS 

iiOOO  diM4l  3  in  IMA  gata.^.^O.lS 
IfOOl    quad  2    In  HOR  gata....0.Z9 

4002  dual  k  in  NOR  gdt«<...0,3^ 
4007  iiuB\  cotfip  palr-ii- Env.,.a.29 
Jt008  i*   bit   fu-fl   ^dder, ,KZg 

4003  Inv  hejt  buffer.. 0.53 

4010  nonifiY  he*  buffer,  _.  ,0.53 
^011  quad  2  In  MAMO  f4t«.-.0.2S 
kQU  dual  k  In  mm  «ate..,0.23 
kmi  dual  D  FF  m/  S  »d  ft.. 0,50 
*01*  6  &ta9e  ftatic  SH. *...!. 21 
^Q15  dual  k  itage  Stat  &R.,O.^G 
liOlt  quad  bHtteral  switch  0.45 
*(017  decade  countcr/di  v. . . .  1 .23 
401^  quad  AND/OR  sel   gato..0.S5 

4020  \k  5taf#  binary  cntr^.l.^Q 
40Z1  e  stag«  static  SR.....1.23 
4022   ^S  counter /dlvrder.... 1.20 

4021  triple   3   In  WAND a.2f 

kQlk  7  £tia^  binary  iTiiir.,.  1 .03 
VD2S  triple  J   «n  NOR  gate.. 0.25 

V017  dual  JiL  it-S  rf. 0.7S 

VOie  iCD  to  decIiBl  decod*  1-00 
*t02^  preset  tabic  U/D  cntr.,1.73 

4030  {(uSdl   EX- Oft  gate .0.53 

>I033  decade  counter/dl vPd, .  1 .50 
UQil  triple  AMO/OR  pairi..,O.SQ 
4040  V2  stage  binary  cntrp.l.^O 
k\ih\  qtiad  tfu^^/cdAp  buFFar  tiSB 
MA2  quAd  clocked  0  latch..  0. 85 
M>*!  quad  iOR  R/5  latch. ., .0,60 
4D44  £}u4d  HAHO  R/S  latch,.. O.&O 
4047  Mltlvlbraior. ..  .1.$3 

4049  Inw  he*  buffer 0-50 

4050  noolnv  h<m  buffer O.5O 

4051  e  ch  fflu1tlple3wf......1.03 

405^  dual  4  ch  mgl  t]|}  lexer  I.O3 
4053  triple  2  ch  multlpla*  1.03 
4060  osc  w/  17  itge  6JvHt  1 .  4& 
4a6£  c^uad  bilateral  iultdh  0.53 

74£oi  'nwrter ....O.33 

l07^  ^mA  EX-Oi  9ate...,..>0.60 
AO71  quad  2  In  HOIt  ^te....0.31 
1073  triple  3  Iri  AND  gate.. 0.33 
4075  triple  3  In  Ofl  gat«..,0.|3 
40  7^/ 

74C173  ^"^"^  ^  ^^'-  ■*■■*■■  i  1*63 
4oat  f^uad  2  In  AND  gate.... 0.33 
4n&  Fait  quad  bUat  iwlt>.0.50 
1%Sll   binary   to  7  i<eg  drvr  2.00 


206 


m 


en  Plf  pT  f^ates  ttfith  two  rows  of  .025"  sq.  or 
lJUUr\tl  dia.  posrs  on  patterns  of    100' 


JUMPERS 


Part  Nq. 

924D03-Q6R 
52^005- ISfl 
924005 -DGJ^ 
92400fi-18R 
9^4006  j^ 


centers  and  shieldetl  rgceptacfes 

Prabe  acoess  ^oias  iFi  back.  Choice 
of  &■  or  IS"  length, 

m.  Ql  Cantaot$      Lenath  Price 

26                   18"  S  5.3S  ea 

26                    6"  ^.7Bfla. 

40                   18"  8.27  ea. 

40                   6"  ?.33  ea 

50                   Ifl"  10.31  ea. 

50 r  9.15  6a. 


— MICROPROCESSOR  COMMNEnts 

aosoA   CPU 


£1[}.9^     zao 


H  JUMPER 
HEADERS 


Pari  Np. 

923363-R 
923S73^R 
92386  5  ^fl 
923875 -R 
923866 -R 
92MZ6iR 


No, 


Solder  to  PC  boards  for  instafit 
plug 'in  access  v\$  scoket -connector 
jumpers.  .055"  sq.  ;}DSts.  Cfioic* 
of  straight  or  nghit  angle. 

df  Pasts  Angle  hies 

36  straight  51.26  ea. 

26  rjght  angle  1.52  &a. 

40  sti^FC|ht  1,94  ea. 

40  rigiit  angle  2.30  ea. 

SO  straight  2.36  6a 


50 


rlglitangie        2.82  ea. 


HJNTRA-CONNECTOR 

Provides  both  straight  and  right  angle  functions.  Mates 
with  sEafidarcf  .fO"  x  .10"  dual  row  connectors  (i.e.  3m,  AinEley, 
etc,^  Perrrrits  quick  testing  of  inaccessible  iin«s. 
Part  no,;  922576-26  No.  ol  canlads:  23       PjIeb  ^BM  et 


INTRA-SWITCH 


Permits  instant  line-b-y-line  switching  for  diagnostic  or  QA 
testing.  Switches  actuated  with  pencti  or  probe  tip.  Mates  with 
&tantj(ird  .W  n  .10"  dug i -row  cannectors,  Low  profile  d^sjgn. 
Swrtc^  buttons  recessed  to  eiiminate  accidental  switchirhg. 

PaitNo.:  JS-2S  No,  ol  eoHl^cts^^e         Pries  %^3M  ea. 


-  "^1  CRYSTALS    a^- 


821? 
8214 
S216 

m4 

8226 

i5tg 

25Z7 

Honrs 

2^  I  :^21  'lOl     Char.  0^  -ii|?jt«r  4;4iA 
25>3[3D3-n     Char.  Csn  -IflWf  ut» 

U^46230         2DH8erTi;B12]t4e)n!5Bj!B) 


8  QtE  Input/Qutpul 

Priority  interrupt  Control 

Bi -Directional  flus  Driver 

Cloc;!^  Gene raiof /Driver 

System  C^jntroUer  Bus  Driwar 
cFirs 

^\Ki  Boae 
B  air  MPu 

|i32l  GijrtUrnrc 

H«;i32a<T 

Hw!  JO  err 

Dual  13?  ^  SSq 
512  Dynamic 
1^4  DynamiD: 
Ouai  'iik  3F1 
[>u^l  ^50  Bit  StB[ic: 
Dual  51  z  Bir 
Quad  80  BIT 

Fife 

UARFI 
3DKBMII 


495 
7.95 


siiifl& 

2E.S0 

S  3.B5 

4.W 

,»» 

4.x 
2.flS 


95 
95 
95 


CDPIBOS 

MceaioAPi 
uceeao 

MD6B30LS 


CPU 

CPU 

9  Bil  MPlJ 

126  )f  8  Sislte  RAM 

Piriphi  injertace  Adapier 

102**  !t  a  &rl  ROM 


noi 

31D1 

2114 

7489 

Bill 

2ILfl3.'91LI3e 

93fl?1 

MM1I6(UP[M16| 

HK4«27(UPD4T4J 


AAM'S 
2f  &  K  1     Sliflic 

iOS4  ^  1 
'4Df?e  K  1 


S  9  9S 

9.95 

10.96 

1  K 


1?IKA 

aear 


I?™. 


Sutic 

Smic 

DyfiMrtfl 

Static 
4K  Slatt 

IS**      Sialii: 

16x4      StBth: 

r024  K  1    StHtH! 

2M  ^  >    SMic 

;5fl  s  1     Stasic 

4k         D^amic  lifl  Pin 

16K       Dmarnlt  1ft  Pin 

pnSMS 

i^S  fanna 

ifHS  FiHtTHlE 

..K  J  a        Uptn  C- 

3?  ^  i       rnsisii 
i<rs4        stfuc 

jg6 1 4       f Jit 


$24.95 
19.95 

19,95 

7.95 
14.95 

^  I  I'd 

1  7S 
4i5 
E  K 

1.75 
i95 

i.m 
t.gs 
e.» 

5.95 
23.95 

14  S 
SM 

?95 
3  95 


SR 


Epr&Ti 


ID.95I 


MW5262 


2H)i  t 


Oynamlc  my 


artor  f 


1 


Z7HIT.I.  I6K  Eipruni  :?S  B5 

a01-F  H124  tN-glart  Biptfar  1.43 

^330-1-  iM  OiM^  Colteetoh  PdtHr  2.95 


SPECIAL  REQUESTED  ITEMS 


.AV-a-Bsao- 

Ar-5-910D' 

AY  .5. 2375 

9174 

flE^115 


55.  Ml 

r.5fl 

H.95 

4.35 

1.5D 
19.55 


nCBO 
41*33 

eT?:r 

MDCI165 
MCMfiSTl 
MCM657< 
MCWfi575 


2J5 
7.M 
l.5fl 
?.9!i 
13.50 


lCM7r}45 
ICW72(ir 
ICH7a€^ 
IC'(^7?g9 
MK5{1240 

DsoasecH 


1B.-35 
34.36 

19.9)5 

U.5D 
3.75 


MCJH?16  |7441ftl 
MC14aSL7 

7-1  CiB?? 


3-.95 

1L95 

7.50 
4SL5 
5,75 
g.S5 


CY1A 
CV2A 


jcw^ 


Frtgutnc^  Ci»i.'StylB 

1 ,000  mi  HC33'U 

_^.{)C0  :^^^-i  HC33.U 


£5.95 
S5.95 


HCS3.'U 


"n9i 


CY3A 

CY7A 

CY12A 

CYl^A 

CY19A 

CV30B 


4:000  MHi 
S.DQOM^fi 
tD.OQC  MHz 
M.m^B  fAHt 
T8  000  MHj 
20  OOCi  MHz 
J2.DO0  MHi 


tlClfi-U 
HC1I.D 

HC18/0 

HCIB.'U 


54. 95 
5^  95 
S4.95 
S4.9P 
WIS 
S4&5 
^95 


CONNECTORS 

PRINTED  CIRCUIT  EDGE-CARD 

1&B  Epicmg^Tin- Double  Reiid-Oui 
Bifurcated  Coniacte  —  Fits  0S4  to  .070  P.C.  Cards 

15/30  PINS  [Solder  Eyelet)  $1-95 

ie,'36  PINS  (Solder  EyfiJelJ  S2.49 

2?/44  PINS  (Solder  Eyelet)  S2.95 

50/1 OOA  rTOOSpattflfli    PINS  (Wire  Wrap)  S6.95 

25  PIK'D  SUBMLNATURE  fRS232) 

DB25P  PLUG        ,  (3.25 

DB25S  SOCKET  S4.95 

DS51226-t  COVER  FOR  25S/25P  51.75 


PARATRONICS 

Featured  on  Febmafy'A  Front  Cover  of  Popular  Eiectronics 

Logic  Analyzer  Kit  iindiUDa^       mana 

Model  100A 


CLOCK  CKIPS 

ttW53t1 
MM&ai2 
MM5314 
MM^1« 
MM^ia 


495 
4.55 

9  95 
S.55 
5.95- 
9  95 


".EiJ. 


$229.00/kit 


1 1  I  1 1 


mm 

iBii  ^ 


Analyzes  any  type  of  digital  syiftifrt 
Ctieckj  data  rates  in  excess  ol  3 
milllofi  words  per  second 
Trouble  Shoot  TTL,  CMOS,  DTL,  RTL, 
ScJiottkyand  MOSfamrlies 
Pi$pl^y$  16  lo^  instates  up  to  8  digits  wide 
See  ones  and  zeros  displayed  on  your 
CRT,  octal  Qt  tiexadecimai  format 
Tests  circuits  sjnd&r  ^cliral  npejaNng  CDn[titik}ns 
Easy  to  ass&mtjte  —  conres  with  step-tjy-step  construction 
iTianual  wiiioh  inGiudes  SO  pages  on  logic  ar^alyz^r  Orperation. 

(Model  lOOA  Manual  -  $4.95} 


Some  applrcations  are; 
TrouEile&hoiJttnj  rTiicroprocesscsT 
address,  instruction,  and  dataflow 
Examine  contents  or  ROMS 

■  Tracing  operation  of  control  logic 

■  Checking  counter  and  ahilt 
retiistec  oper.aJioii 
Monitoring  I/O  sequancBS 
Verifying  proper  system  opefatrons 
during  testing 


PARATRONICS  TlllGQER  EXPANDER  -  Modfit  10 

Adds  15  additfDFijj  bi^.  PrDvide^  d^igl^  delay  ajtd  ii^ualilccatlofl  ai  inpjit  {Jk)Gk 
arm  2i-W  trigger  word.  —  CDnnKts  dsrect  [q  MDd«F  IOOA  taf  InmgrarKS  unit). 


LOTS  OF  POTS 


irc    1 


Mm0fUnlis\eii  W  square  SpectfoJ  TrimptJts 
/^^ingle-lurn  Printed  Clrciiif  Potentiometers 

,  „  ^.  1O-20-25-5O  _  ,.  „.,  52  ge 

3  sa.  of,  ioo.200-25fl-SOO  Qhm         '  ^*  P^^-  *^-^3 

(Values  subject  to  substitution  wMn  each  grotip.) 
EXTRA  SAVINGS' Bjii  m  a  ttum,  m  « i3«t  tar  witv  S7.49 


QB134 
GB13S 
GS13G 


*4(pRtcfSfm 


fiH^unEino  tiQles 


SWITCHED 


1-9 


104 


mif     {si>d-miriatur'e) 


JM11?1- 
JMT123 
JMI221 
JMT22.3 


iSPLSf 
SPOT 
DPOT 


on-oH'-on 
On-oorifnni 
□n^nPt-an 
Dri-none-en 


Si  its  S1.43 

1.65  <  ?i 

Z.55  137 

2.1&  1.5^ 


MfCUl 

spor 

Dn-&fl'Ein 

S2.a5 

$1  -5.^ 

tOSGLE             MPCt23 

SPOT 

on-floi^e-M 

1  rs 

1.31 

JPrinlad  CirbyltJ  MPCaSl 

DPOT 

on-Dff-an 

Si.65 

1  g; 

MPi;?a3 

OPChT 

o^-^lo^e^Nl 

2  25 

1,&9 

PUSH  enncHJ 


Pa  123         SPDfT      rtia-nJainBd  1  95       1.47 

P&126        SPD1      nianier^ary  1.95      i  4; 


li 

tt    « 

II 


MSHE        DP&T     mumentary  open      35      .3* 
MS1D3        SPST      mqnwnlsry  dgsetf    35       50 


Meidel  2000 
$99.95 

Cofiis  *j|h  tsii 
itrii  oihf«ai4ln4  manirdi 


3^-OlgH  Ptmabti  DMM 

*  O^^rlaad  Pn>lB[:tie.d 

«  .3'  ni^  LEO  Oispla)^ 

•  BirtEn/ -or  .*C  flperstwrv 
fl  Aula  ^ArqiHi^ 

*  i™   iVa.  O.ii  5liin  wsflluliaiii 

•  cjifAran^e  rcatjiiiQ 

•  in  intj  iitfiul  impaiidBni^ 

*  OG  f\czw^ci/  1  ■%  lypec^ 
BtngM:  DC  VoUaSfi  tt-lCHMV^ 
AC  f/{]l!i^:  D-=ClDtlU- 

Ffsq.  Sfespgrr&e:  &(r-40(l'  +1Z 
OCM  CuriflrH"  D-lWrJiA 

r;esisi»f)cd  €  Id  mflg^aiwi 

SiBe  6  4"  ic  4  4'  ic  2" 

AC  Adapter  BGZB      S9.00 
iecharflflatite 

B$tt«ri»^  fiP  26     20.00 
Carrying  €asfl  LC-26   7.^ 


Model  10  »at  -  S229.00 

'^?aitfai^,'ia?,iT.lA:S^..^o,. 


ini.iB.~ii   Luhnil^ 


100  MHz  8  Digit  Counter 

30  JIZ'IOO  MHi  Range  «  ffluh  pov^Hr  soucjss,  i.b 

.6"  Lf  0  Oispla^  banarsE,  1 1 Q  n^  ??[rt/  *|tti 
eiyWl-wnlroPed  (liTHjlMiw  cnaffltf  ijv  win>  auto 

Fl*v  AutarnaiE  jighgor  adaptef  ajiit  BclEriui 

Pttrtahia  —  cgiTiSilPteJV  T.f-lW  jwwr  SUWty 

«rr;sJ,„r  •«x-ioi)  J134.95 

XS.63' 


'"^'t^dWIJUi 


ACCESSORIES  FOR  MAX  100^ 
Maliile  Ctiargsr  Etiminitor 

u.a  prwfir  ifom  {•.At  hjirterj,'  lig#«l  lOO  —  CIA  E1.S5 

C^iroir/ENm  Inilor 

iiseltDVAC  M«iBMGin' —  CAI  F9-^ 


CONTINENTAL  SPECIALTIES 


PRaTO  BOARD  6 

S15.95 

(.6'"  long  X  4'  wids) 


Other  CS  Proto  Boaros 

PB100-4.5"K&"  S  10.95 

P&101  -  5.fl"  it  4.5"  29.35 

PB102-7'"  J14.5"  39.95 

PB1Q3  -  9'   x  fi"'  59.95 

Pef04  -  9.5"  K  a"  73.95 

PB203  ■  9.75  K  61.^  X  2^      30,00 
PB?D3A  -  9,75  X  614  x2¥^  129.^5 


LOGIC  MONITOR 

for  DTL.  HTL.  HL  or  CMOS  Devices 


$74.95 


PROTO  CLIPS 


14  PIN 

l6fJN 
Z4  PIN 
40  PIN 


S^.50 
4.75 

a.  50 

13.75 


DESiaN  MATES 

DM1  '  Circuit  Desig:ner 

-  $69.95 
DM2  -  FiincEion  Generator 

$7^.95 
DM3  -  RC  Bridge 

$74.95 


The  Incredible 

"P^nnywhistie  103 


f} 


$129.95 


Kit  Only 


ThB  PtianYwliliJFB  193  ts  i:apial]ilB  ol  rBCDrdiriip  data  Id  and  \\wfi  audiD  I3pe  wHFiuul 
crttics;  speed  reouijernttil^  Cd^  tue  recf^nler  .^nd  ;l  is  iUla  Ig  mmmuvilcato  ciracllv 
wittn  snoirwr  mndam  and  DernHnal  for  teSOtiflnE-  "hariimlrKiJ'  iibd  coiwiiAin'<3liW9 
Fgr  1hn  dea^.  In  additran,  i.T  ia  free  dF  critical  att|(jatfi«4it^  And  »£  tuA  wilfi  HMi  '^Af^iAH . 
iie»{lily  3v»)^lfl  p$rta. 

Pfti narwniHiaii  nutioil  ...^.FwiuBncy-SiHtr  K«;v>ng.  luli-fliitilax  {tialf-dupin 

MJt«1jab4et 

M-asthnum  ObIb  J!Ib1& 303  Baud 

DaLB  Farmat  . , 


RKHrea  ClisnMl  FnqHBDcleB  . 
Trantmit  Chaniifll  FTaqujenetBa 


,  .A^^ndinj^pus.  Serial  |]ritum  tn  marfa  leml  raiiuind 

CetwM  escri  uoa/wfeil 
.  .2Q2S  Hz  lor  spacv;  £2?5  Hi  br  ma^ 
.  -Sicltfti  RelBd^ala:  Li3w  'jnormaJh  =  ICTC  sp^e. 

127II  ni3i%,  HJfln  ^  OH  Sp«t.'2K&  JTurK, 

nBEfllw  Sa^BlllvlBv -46  dbm  accDufibca)^'  cOupteft. 

tnitsittlt  i4Vf I  , -IS  dbm  namirul .  j^d^ustabte  Iram    -  fi  if b^i 

19  -a)  (JDiin 
R«c9l«i  FfiEpsncf  T4]hF3ncB  . .  .FraijiHncy  neferencB  jutitmaiij^aily  ddjuSlS  to 

«llpw  tQT  gperadicMi  b^aen  1  SIKl  Hz  and  ^ADO  H^ 
DlfllBl  Dita  ItntflrfaH EIA  RS-2a2C  Oh  2D  illA  ttHmW.  lOOp  (fewlvflr  is 

[yptaisolaflatf  and  nan -polar) 

Pnwar  Ra^urramenla .120  VAC.  SingM  Dhue.  10  W9ltts, 

Pfiysl-cal All  comppnanrs  mpiiMil  an  3  si[>0E  &'  by  9' 

jjhiiM  CUCj^jII.  5i>»rrf  All  corRponanls  incluflad. 
ntqisriRi  .p  i/IJM.  AiJnjQ  C^ciltlDr.  FrsnuEncy  Comder  and-'HF  OScilluacofH  W  Sritgn 


0"^ 


the  3 


rd 


Manil 

$9.95  each 

two  har}ds  tree   for 


*Leaves 

*  CiarTips  on  edge  of  b«r>ch,  tatite 
or  wortt  bencti 

^  Position  board  on  angle  of  flat 
position  for  soldering  or  di^irvg 

*  Slurdy,  aluminum  construction 
for  liobbyiet,  manufaclurer  or 
school  foorns 


DIGtTAL  STOPWATCH 


«  M^l  ErDrgK  LED  DispUy 

•  Times  Ip  ii5  msnulf  s  5^1  59  SKonds 

•  CiV^ISJ  CdrMfCArt  T^m*  ease 
«  thrrt;  SlDpwai[:hiei  m  ftie 

TimES  Single  fv^nr  -  5|Hil  4  TSirtor 

•  Stit  4,5"  ^!  ?.16'  I.  9Q   i<fl^^  KjnoBf 

•  Uses  3  Penlite  C&i^ 

Kit  ^  S39.95 

Assembled  —    S49.95 

H«avy  Diflv  Carry  Cass  $5.95 


Stof]  Watch  Cliip  Only  ( 7^05)        S 1 9.M 


SVz  DIGIT  DPM  KIT 


New  Bipolar  Unit 
Auto  Zeroing 
S'^  LED 


Model  KB500  DPM  Kit 
Model  KBSOa  SV  Power  Kit 


Auto  Polarity 

Low  Power 
Single  IC  Unit 

$49.00 

$17,50 


1?  or  ?J  tlour 


JE70Q  CLOCK 

1  lie  iE  7^  IS  ,1  low  cosi  inaiai  s^iiCh  bui 
S  »  v^tf  hgh  iitiihly  snm  The  uhri  ici' 
luiei  J  E,nHJiatitd  walnur  ce«  wi4tt  di- 
TensirMB  ur  B'  k  ?^j  k  1  It  iJllliio  a 
WAN.f?:nighM-i(jfllfieBS  fMOoUl.  ifl(J1IW 
Mt45.3?4  cIkh  cfiip 


DIPSWITCJI 
SP5I 


2D6-7 
206-3 


e  pin  AiD 
\A  fiin  dip 
1&  j]M  dif) 


7  SHTtCtl 


1  T5  1.65 
1  3&  T.te 
2.^5       2.1S 


1/16  VECTOR  BOARD 


PMENOtlC 

EPOK^ 
GIjASS 


EPOXY  GLASS 


g  1"  Hole  SpaeiJi^  P-Paitliin 

Pan  Nc                L  wf 

159P44  DWKXJCp  .<l.5^^  ir.oo 

MH4  0KWE  4.5*  e.Bfl 

ItPdADg^-VvE  4  SO  g$Q 

IKP-lfl  DKWt  <.5D  rf.M 

Te9P94  0KWt  S»l  17  (» 

1«9P4^  aeSWECI  4.S&  ^7.(H 


t^  in  up 


T.7? 
2D(7 
$.i34 
6B0 


1  54 

i.ee 

2.31 
4.  £3 

ft  1? 


iNSTRUMENT/ 
CLOCK  CASE 

tnjflcli<Ni  moMftd  unit. 
Completiwimied  bezel 
iwx4*x  t-snS'. 


$3.49 


QT  PROTO  STRIPS 


OT-^rs 


•mik* 


JOMflS 


OT-125 


0T^5 


UT  typi 
0T-5aS 

01 -475 
CJT'J7B 

0I-3&B 

Qi-ie* 

OT-IK 

OT-as 


rfitlDlB-i: 

*t7Q 

but  strip 
350 

bus  sinp 
190 
120- 

aa 


{iifBa 

12,50 
IQ.Ofl 

a.5o 

2.00 


115  VAC 


KtroNLY  $1b.yu 


HEXADECIMAL 

ENCODER  19 -KEY  PAD 

.ID 
»  ABCDEF 

•  Shift  m 

m  2  Opticnal  Keys 


$10.95  each 


New  63  KEY  KEYBOARD       $29.95 


HQQIE.;      '     '  EncaDer  Chip  [en^^^G  Kf^^ 
il1f-£-237t        EnuHti^  C-hJD  l«liade£  W  Kn%l 


JN  S70CK 

TIbs  heybrwd  tMlwti  6J  urm* 
radEd  3^T  seys,  un^ttnLinad  (a 
I'll  *ind  al  P  C  8  A  ttfi  soinj 
niDtdBd  plastM:  13    x  4    Ih» 
suits  mn^t  apQlit^arrons 


t14.K«. 


**m*  OT'35B 


Of'iFS 


Eiiiwrmenlffr  5Cll>        HO  .$5 


ffi.W  Mtninium  Dnhr  —  U.S.  Fundi  Only 
dtitnnii  n#iJcuitrtt  —  am  e%  stitt  Tix 


SpiC  ^iMftlf  .  2^  —  SpiHl  35^  Siaimp  lor    147S  CatatOQ 
Diilvf  tJrtDFiniltBn  Avaitibtt  ^ 

^^*1978A 
CATALOG 

NOW 
AVAIUBLE 


t021^A  HOWARD  AVE.,  SAN  CARLOS,  CA.  S4070 
PHONE  ORDERS  WELCOME  —  j415^  SSZ-SOg? 

Advertised  Prices  Good  Thru  May 


J1 


JE803  PROBE 

"The  Lo^fir  PraoE  is  a  unn  wmcttr-?  loi  me  m(MI  pan 
ir>dE3fiE[^s«!]lt  m  Irou^lE  s^iQUEing  iagic  lam^^tes 
Hl  OTl  t^Tl,  t}A^^  II  dftfives  ilv  iKhRr  ^ 
'>4«ds  bn  rMjt^rar^  difRcr^  on  nr  iwt  t,\tt,w\  uw&t\ 
\m  AiiiDfWi  i%zivi\  ig  n\4  m^i  II  uses  a  UAN^ 
leitrtqiUI  Id  mdinait  aiir  &l  rhe  loiiownqi  St^iS*  tty 
IhTif  syraibaHs  iHt  1 1LOWI  D  iPUiEEl  P  The 
^'Qb«  i:^  dalKl  h^n  I  leqijency  ^\)\yt%  \o  a^  MHj 
II  cam  r  be  usmI  ai  MO^  IeveIs  or  tsi^\i  qj^^ge 
#ill  'e^H 


$9.95  Per  Kit 

Dfinted  CiicuJI  board 


T'L  5V  1A  Supply 

Th«  is  s  standard  m  posar  Kjpply  uSi^fl  |hr  wflH  hnowiv 
I  MiJI^K  r^gulplor  iC  tn  ji^vhIe-  a  salnl  1  AMP  o\  curnnl:  jr  5 
TOlfE.  We  iv  w  mske  ihings  M^r  *c^  yPu  hy  pra^^tding 
ewf  TlltPig  y&u  nsed  in  Out  pgdugu.  ntlujinq  in*  riird^ar e ^ 

'"^"'  JE225     $9.95  Per  Kij 


207 


J«^ 


RYLON  CONNECTUS 


fypa  No. 
JAZJ-3PftT 

lA23-f3f«T 

143^^  3  nr 

l77J-MPtT 

\54$m 
t4WPHt 

1653  p«r 

f373#tT 


l>4T  703S  r?  ««T«chn(  (Kf  Darin  twTintii 
Nf  itl^aye^  nBaiM.■^m^l(^l:  iie»  hw  HT  S93M 

Hi  irj7f  3  iinMnmiiMil  Iid  Fa  HT  ?>aS 


IHTEGRATCD  CIRCUITS 

74 1  CcKnp«nv«tc)  OF  Amp  B  pm  Off* 
\M  rB89N  Rf  Vidvo  hKodul^mr 
CA3130  BrpoUr/Mo^  FETOp  Amp 
CA3140  M^OSFET  Op  Amp,  Sipolaf  crtJt 
LW3B09  U  Vi3ltoq«  Led  Pulwr 
LM39tl  Temp  Cqntrol  CHIP 
Slgnetki  25CWTA  (024  bit  S,R,  rromory 
MCM  fi571P  ChvpcUf  Generilqf 
MCMGS7 1 AP  Ch^TMIer  Gerteritpr 

I  AFIOatCJ  Active  Filter,  Stats  Vcnabta 
XMSmiH  TKhorTieW  F.V  Con»trtir 
LM1S1ZN  UlVt^«ti>ii;  Ti 
LMT01S  Ad^nw  StnK  Arnp  for  TKhan^tj^ 

i25tieHBt32b;i  SiiftReBi«t«r ,..12.95 

fit 70  TO-97  HqII  e^Wr  ^SteK  w/ipec  i^imH 
|MC14409P  iBlBphone  Rqtjfy  Puliirf 

MC 1 44 19P  Touch  Pjid  Convvrmr  (ur  t4409 

MC1441  If*  Baud  Waie  Ger^BfBior 

JVIC144  12VP  CMOS  Modwn  Chip 

MM57ID9N  PJumtwr  Cruncher  Micra 

74C91 B  7  Segmtfii  la  BCD  Cpnvwrtor 

74C«22  16KvyK«vtiDanf  Encadw 

74C^I^  20  km  Kwtnvd  Encodv 

74C925  4  Ocudt  Counter  iM/lflefitC 

74C9S  4  D«c«dt  Cooftlier  w^cirrv 
|7«C935-1  3SDM5[iiDV«l  CMOS  Chip 

^40i  ReiTigigisriibie  One  ^rat ... 

MC40I5P  Hi  SfMod  quod  -0"  lo*^  power  TTL  *,„^i,00 

[DATA  AQUISITIDNS  SUftSYSTEM 
ADCOfil?  Ii  o  40  pin  CMOS  I  »C.  wirtr  an  8-bIt  cjrtolog- 
Lto'-d^gttal  converter,  a  16  digivml  mulllp lexer  sntj  micrc 
Iprecostor  cornpdtlbia  ccan^Tol  lpgic«    Canvertnf  fegtures 
Ihi^  imp«dj9Tsca  diopper  rtdbillzed  cmnptirol'Of,  voltage 
pjvider  with  oiiolog  jwjtdi  rr«e  {md  d  lucAitlii^  ofaprox- 
jifnoliwi  regislw.    Lcrtd^ad  Trl-Sitdt^  ot^tjptjtt  iFcir  easy 
preeetfur  intar^ce^  Raq^re  Of)])^  [5  mW  oF  pc»«*sr 
llron  irftgle  SV  uippl^r-    Foi^^  ItXXiS  convATfign  time, 
AOC0ei7.*.,*.(40pIn  DIP).,... .S29. 38 


fdnamicsl  I  pitce  h«at  tlnlci  fv  plastic  powv  pom  in  10-^220 
ond  Motorola  cai*»  77,  W),  I9t,  ondTD-126.  All  am  block 
ono^jizeid  aluminum,    "B*  seflvt  Sionod^Eed  pfta-  Fotml^ng.  "Pi" 
l#fi«j  rs  dnodiied  priar  ta  fonnlntg. 


THM  6030PB   Vartkol 
THM  6045B      Slip  Over 
THM   6070B       btfrn  DTsipaKpn  Hork 
THM  60716       Top  Hot  for  6070 
THM   6I06FI     Flat  Wiri%  Ringwt 
THM  6ia7PS     Smaller  Si»  Rof 
THM  Mmt       TO^SDioffond 
TMM  6(K4-U  UnfiFti^ied  TO-92 
TMM-^<H26  TO-a  Scpxr* 

TO-220   6  Piece  Moontlng  Kit  - 


25<f,  5/iU00> 

30^,  4/$l  .00, 

.35c,  3/11.00, 

35^,  3/ii.og, 

3fk,  VSKOO, 
2S€,  VSKOO, 
69c^  Vt2.50, 
IQ/SI.OO, 
60?,  V52.50, 
Hamfy  Pbckoge. 


I0/$L90 

10A3.00 
10/53,00 
Ifl/i2,00 

10/11 .90 
10/15,00 
I0Q/J5,00 
1Q/$4«Z5 


P,  C.  BOARD  TEHMINAL  STRIP 
Molded  body  tncioMii  poitive  iicrew  activated  clomp 
which  will  accoftiodato  wire  siiei  U-30  AWG.  ConJochj 
and  pini  pra  solder  glaii*d  copper.     Pini  ore  on  .200 
tndi  (^.OBfnM}  far  t^ondatd  P.  C«  movmtlng,  IQArnp 
ratirtfl.     Cc^mpgrd  Owf  prices  btfOi"*  you  bvy. 


4  EPate 

TS^2504 

,99 

8  pole 

TS-2aoe 

1.49 

12  pole 

TS-2512 

2J9 

S-IOO  BUS  CONNECTORS  {IMSAj  TYFEl 

Gold,  Sa|d«r  rail  for  Mother  hoof ds  $4,50, 4/$( 7, 00 
Tin-Nickel,  INASGLO)  Solder  tcjfl  $3.75,4/SI4.O0 

Gold,  wire-wrap. ,, ,. $4.50,4/117,00 

nn-Nickel,  (NASGLOj  wire -wrap  13. 75,  4/il  4. OO 
HEX  DARUNGTON  ARRAY 

MCI4I3P  if  a  l6  pin  DIP  ftackqg«  wiilk  (6)  50V  500mA 
Doflington  pDUn. 

^^f*-^^  I  ^1  -J*    ■«»ii-'«i-Ba*  ft  *4'i  li-^H-HMH^^vw^  ■■»**ij'«>WB'«p»#l4i  wV 

1,C  SOCKETS 
Lo  Profftlfl  Tin  Solder  Jm\  Dip  Socitffts 


Spin 
14  pin 
16  pin 


1 0/31  SO 

10^S1.70 
to/Si. 90 


100/S  14.00 

tooyste.oo 

10D/$1iOO 


1000^*1  MOO 

1000/5140,00 
1IXKVS16D.00 


VOLTAGE  REGULATORS 


7805  06  0&  1 2  1 5-24  TO?20 
790&06  Oa^t2  tS^24  TO  270 
7Bi05AT2-l5  4%    IQOmA  TO-92  PloitiC 
TftHOSKC  5V  SA  T&3 
7SHT2KC  12V  SATa3 
7aH1SKC   tSV  SATO  3 
Lm3T7K    T.5A4tf/ujf#i?i^T0-3 
Lm3 in  1  „5A Adjuttsitie  TO-220 
Lm 3 T 7M P  .hk  A (Jf/^Wdbfe  TO-202 
TL430C  Adjy^abie  Zener  Hswiit  Ahouf  li 
TL487C  Switching  Rfly,  &  tnducior 
RCA  CA  3066  100  m A  Ad/ustsbfe 


Witt' 
95* 


S/S4B0 
5/$4  50 

gOc 
9  15 
9  15 
9.15 
4.W 
3,99 
1395 
1.50 

a. 50 

60 


ADJUSTABLE  NEGATIVE  REOULATOR 
LM337  tt  th«  compliineni  ro  the  pc^lor  LM317  |»«Uiv« 
adfuntoble  reguJator.  Gupc^le  of  l.SAnp  from  -  L2V 
Jo -37V. 

LM337iC (TO-3  MetoJh..._ $5.99 

LM337T,.  „. {TO-220  Ptoit^c  J „.,.,...  $4.65 

Speci  ond  opphcafions  . , ..,•..•..,.....  .»*0C 


DIODES  AND  BRIDGES 
(N4003  200  V  1  amp 
(N400rt   400  V  1  ump 

IN4t4B  H«  Bpe^Siynjil  1S/£1.00 

D  600  1 15  V.  100  mA  Hi  Sp«d  StgnAl 
02  331  200 V.  25A  Siuel 
02135  400  V.  25A  SliMl 
D2138  §ODV,  7&ASlvt« 
032B9R  20DV,T BOA  Stud  Anode 
D3909^  50  V.  45A  Fw  nccovery 
IN4?32A^7A  1W  %%  ?en«rt 
IJ  AMOned  Brmid  Atow  Zenar  Diodn 
5GV  3  amp  Epoxy  Snd^t 
200V  30  imp  Bridge 
eOOV  4  MfTfi  Epoxy  Bridge 
600V  3  amp  Stud  SrEdoe 
51-2  2O0V,  l.SA    Gqld 

01 A  0030  30V  DIAC 
lOOV  2.5  WAH  ZENER 

IN ^051 A  EpoKy  Zm^  witti  heavy  lUver  U 
MISCELLANEOUS 


Lead] 


ia/>t.oo 

10/11  00 
100/S5.0D 

70/SlOO 

B5< 

1.00 

1,55 

S.85 

2.00 

4;$t.00 

1  00 

79c 

2.  DO 

149 

WIKoo 

lO.'Sl  00 

# • # . *  ^3C 


RG-t7*  MtniMurv  SOU  amt  SO'M  25 

W^J-30  Iffirg!  WfKSJWnnr^  tuol  ^95 

WSU  JQIil  Uodififd  Wrep/tfnvrKi<  tosJ  €  95 

BW€30  latter V  Op«rtT«d  Wrap  Tool  34 .95 

-Free  Wire  witti  anv  Wr»p  Tool  — 

M I  n  loTure  Square  ,05/ 1 OOV  Monol  h  h  ic  Cap  1 0/2.00 

FND5002  ,125"  CX,  7  Ssg.  Reod-ayt.  .49<;J0/S3.95 

2N4036  90V,  lA  PNP  Silicon  10-5  .50 

2NdlOl     80V,  I OA  NON  HI  GAIN  TO-230  ,50 

6  3  VC? .  LZA  Tranttormer  MIX  2.49 

1 2V,  1 A  Transfionrgf  iiMth  6'  Ppwer  Coftil  7  @S 


Foiri^i Id  Linear  DolD  Book.    Huge  volume  K»  17  c^iap^ 
ten  4f  dbtOj  (^ipUcatipms  vid  doftnirions .    fVobobfy 
tft«  bfp^fttt  volum«  of  *li  fype  tvdo^. ......  ..$4.50^ 

Fair  child  B*pofar  Memoi-y  Da  to  Book.  ROMS,  PROMS 
and  RAMS  are  cavBmd  in  th+j  work  with  full  ert>gine«r- 
Ing  dota*    P^ice  i"cludoi  shipping  L,..,. £3,75 

NEW  NATIONAL  DATA  BOOK 
i97@  Edition  of  NoHooaU  discrete  devices  daro  boo^. 
9  big  i«eHDiis  of  doto  plus  esdensiye  ^\o$»ry  of  *ennj 
and  fait  diiogrorim*    Covwm  hi^poliir  mioM  stpnol  ond 
poww  devices  oi  well  m  F.E«T,.t..»  .-,,,.,,,,$3,95 

'Idyttwcn  Micro  Compyt^tr  CWpOnenti  hook,  Cc»«ri 
*!<?>!■  l^Oni"  affle^ingt  in  rfso  field  h-om  fhe  m1cro*puf«r 
TO  meirtortei  imd  odopiert *,.*..,  .S2,95ppd 


¥ 


tRi'tek.  inc. 


c.0.0.  ND  Ptnmi  DOM  e.D.o. 

U(»i  r.  IJ.f>,  Aii«  t'N:  14  unl»f, 

!^ni"     icgM<I|H1H-IHhr*     -mil      EOIIIIcria     nHh     VQHF     Dr««r 

14.4    Iil6    mNWy^l    *%m    iM    • 


ir  wH  inriijiji  ei  i-irnpaMiii'V  <iii|  cii  iiifC^  frfi  >n  itam,  ii 
wilt  la*  p>iE«4l  ^n  bJLh  ardcr  I'  1.41*  c^niiil  tnip  111  IQ 
'34S#t.  y^M  H^ii  tw  rofi'^d  If'  ll'.i  *.pBciMi  initipi>[>t|  <j«ti 
And  liKniihM  vim  t  e^iiiuv*  tt^a  Of  a  wiirt  wnHtii  143 

Cintll  ifqilrl  Ulriar   <F  □ILlraff. 

Fa   pHi.PBmPI   ■*«•«!  )tt<M  4IIIHl 


Qwia  cfnl  tiivphDrM  Qficlvn!  i^n   miH-l  will  b* 
Tll^lkan*  995-9:3Si2l  Hd  c^Uct  1 
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ALDELCO  ELECTRONW  CENTER 


TRANSFORMERS 

1 10/18  VAC  1  Amp .$1 .50 

110/12  VAC  300  mA ,  1.26 

110/20-40  VAC  2  Amps 2,50 

110/5  VAC  6  Amps 4.95 

SPECIAL  110/12  VAC  plug  In 

For  each  1-5  Xmf  rs  add  $1 .00  shipping 


TURNER  HAND  MICROPHONE 

DYNAMIC  PIT  MODEL  J360  DM 

Medium    Impedance    (600-5000 

Ohms) 

Freq,  Resp.  100-5000  Hz. 

ONLY  $10.95 


MINIATURE  SWITCHES 

SPSTonoffon, ., $  ,99 

DPDTonoffon 1,59 

DPDTon  off , .  1.59 

DPDT  on  off  (wire  wrap  leads) .  1 .99 


40  Channel  CB  Switch 

Cherry  #Rit0B-00AA       ONLY  $9.95 


SPEAKERS 

2V4" 
2W 
2W 
2y?"x5" 


8  Ohm  Round,  $  .66 
8 Ohm  Round  ..  .75 
8  Ohm  Round,.  1,00 
100  Ohm  Round..  1.25 
8  Ohm  Oval 1.95 


add  10*  per  speaker  shipping 


NEW! 

THE  FUTURE  NOW! 

FM2015R 


Hkdk 


Do*!-  VBur  Vmi  Cvtm  TM  H^m 

Bwti-lHiHl  144.1  '  14».C1M»JT 


Atl  Solid  State- CMO«  V\X  dlfllur  cvnihttlKd  -  No  Ctyruli  ta  &vy\  SKHi  <upa  - 
144-149  MHz- LED  digitil  r«dout  PLUS  MARS-CAP.* 

«fi  MHz  Band  Cau«Taa«  -  100C  Chinn*ll  (llutHdof  th«iJ4tilJ2MHi  Id4MHe-400 
to  eOO  Channali]  *  4  CHANN^EL  RAM  4C  MEMORY  WTH  SCANNFNO  ■ 
MULTI PLE  Fft£aU  £f4  C  Y  OFF^  ETS  *  E  LECTR  ON  \C  AI/TQ  TUN  IN  G  -  TR  AN8M  FT 
ANO  RECEIVE  *  INTEHMAL  MULTIPURPOSE  TONE  OSCILLATOR  •  HIT  • 
PJ  SCR  IMJN ATOft  M  ETE  ft  '  1 S  Warn  Output  -  U nraqu*4«d  HBcaivar  SsnfitivJty  ind 
SBlsct^vitv  -  ?C  POLE  FILTER.  MONOUTHIC  CRYfiTAL  FSLTER  AND 
AUTOMATIC  TUNED  RECEIVED  FflONTENP,  COMPAREF*fitip«rb  Enain**Hn9 
and  Superior  CcrfniTi«rcl»l  Avionict  Gr*d«  Q^fAJilv  >n(i  ConitniDtion  Second  to 
None  at  AIVY  PRICE. 

INTROOUCTORV 
PRICE 


399 


00 


MALLORY  POTS  1/8"  Shaft 
50  K Ohms #4 Taper  ..$  .99 

100  K  Ohms  #1  Taper 99 

50   K0hmsV4"  Shaft....  59 
too  KOhnns  y4"  Shaft. ...  59 
Ansley  16  PIN  PLUG 
609-M161  with  cover  . .  $  .79 
CRYSTAL  SOCKETS 

holds8HC25U .$  .89 

Single HC25U  .......  ....39 

MUBATA                FILTER 
10,7mA $1.49 

•  RECTIFIERS 

2  amp  50  volt  20  for  $1.00 
2  amp  1000  volt  10  for  $1 .00 
2  amp  1500  volt  .5  for  1.00 
10  amp  stud  50  volt  .  .  1.50 
10  amp  stud  600  volt  .  4.50 
40  amp  stud  50  volt  . .  L20 
40  amp  stud  750  volt  .  2.05 

100  amp.  stud  200  v,  8,50 

BRIDGES 

2  amp  T05  50  volt 35 

2ampT05  200  volt 50 

2  amp  T05  600  volt  ,  .  1.25 

3  amp.  50  voit 50 

3  amp.  400  voit IJO 

25  amp.  200  volt  ....  1.50 
25  amp.  600  volt  ....  5.50 
25  amp.  1000  volt   ,  .  .  8.50 


ACCUKEYER  KIT 


Board  Measures  2-5/8"  x  +3/8" 

Similar  to  tliH  famous 
ARRL  Hafidbook  version, 
kit  tncliides  PC  board,  IC 
sockets,  I  Cs,  speaker 
switch  and  all  parts  and 
instructions. 

ONLY  $19.95 

ACCUKEYER 
MEMORY  KIT 

AdaptabEe  to  many  keyers. 
Can  store  2  canned 
messages  of  30  characters 
each.  PC  board  iC  sockets, 
ICs  instructions  and  all 
parts.  $19.95 


LOGIC  PROBE  KIT 

Aideico  is  now  the  sole 
distributor  of  the 
DlliAPeAKE-A  lope 
probe  kit.  Now  vou  can 
buy  direct  and  save.  Probe 
measures  logic  1,  fogic  0, 
and  pulsing  circuits  con- 
ditto ns  formerly  sold  for 
$14.95. 

SPECIAL  $11J5 

•  FETS 

40673 K55 

MPF1D2 55 

2M3819 35 

2N5457 SO 

2N5458 .50 

2W5459 55 

2N&485     .: 50 

•  DARLINGTON 

MPSA13  .....80 

MPSA14 ..40 

2N5306 .50 

•     SCR 

Lf      I  UDri       .    .    4    .    .    t    a    .    .    '9^ 

C  106B 65 

C  122B   85 


RF  DEVICES 


2N2875 
2N3375 
2N3&5S 

2N3dee 

2N392& 
2N4427 
2N5&B9 

2N55&0 

inmi 

2NGQ90 
2NGQ81 
2N^G2 

2Ne{)B4 
ZNe0d4 
2NG0S& 
2N60SB 

2N6097 

GE28 

(^E4G 

GE2Te 
GE226 


2.&W 
1.GW 
7.0W 
TOW 

im 

1.75W 

4.0W 

15W 

25W 

3DW 

4QW 

4,0W 

15W 

im 
Am 
\m 

\m 

1(M 


200  MHz 
400  MH£ 
175  MHi 
400  MHz 
175  MHi 
175  MH^ 
175  MHe 

175  MHz 
Mb  MHz 

176  MHi 
175  MHz 
175  MHz 
t?5  MHf 
175  MHi 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
gOMHz 
%1  MH] 
&QMHj 
m  MHz 
50  MHz 


T06C 

70  60 

TO  39 

T039 

TO60 

T039 

MT71 

MT72 

MT72 

T03S 

MT72 

MT72 

MT72 

MT7^ 

MT72 

XIOBPMP 

X106PNP 

XI  OS  m? 

X10SPMP 
X51 
TO  5 
T0220 
TO  220 
XB1 


$12JS 

hm 

\M 

\M 

€.30 

1.35 

4.76 

7. BO 

1015 

1.70 

5.40 

B.4& 

to  .95 

12. 3D 

1O0 

6.G0 

a.&Q 

10,35 
20J0O 
2.15 
6,42 
4.S& 
aJ7 
2,00 


DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


ZENERS 


Features; 

12  or  24  Hour  Operation  on  either  clock 

Each  Clock  separately  controlled 

Freeze  feature  for  time  set 

Easy  assembly  for  clock  and  cabinet 

MODEL  AL0  5W      ONLY  $49.95 

Sam«  kit  ««  «i>ove  In  unassemblvd  Black 
Plastic  cabinet  with  Red  Flltar. 


Model  ALD  5-P 
Only  $44.95 


IIV74&tci  11^759  . 
IN4728td1^J47S4 
IN53S31U  IN5378 
1N29701O  1N30O5 
1N33061P  IN334D 


1  uvall   . 
5  wail 

10  Ad  IT 

50(^iii   . . 


£9 


25 

.  .2B 

2  10 

3  40 

475 


CLOCK  CHIPS 

S313 

. .  3.49 

5314  

. .  3.49 

5316 

. .  3.95 

5375 

. .  3.95 

CT7001  

..6.95 

2W3055 

99 

2N3e04or2N3a06 

.2^ 

2N549eor2N6l08 

70 

74Ur  709  UPirDlP 

25 

555  Timpr 

43 

1N9141N414B 

.     15  Id-. 99 

lt^34-lNeO  TN64      .  , 

10  fof  .99 

CA  302B  Oil  Amp    .  . 

1.50 

iM309K  Vojr  fteg    .  . 

..    110 

lUim  Un^lHAtm 

JS 

2NZ3B& 

.      .           .20 

2N6103                   .,    , 

.&9 

imm  or  74?  Mm  C  IP  Op  Amp           45 

14qt  16  Pin  4C  Sockfts    . 

30 

NEW! 


Tunable    420    MHz 
Fast  Scan  TV 
Converter 


^t^ 


TURNABLE  HAM  TV  CONVERTER 


ALDELCO   KITS 


ALARM  CLOCK  KIT 

6  Big  Q.S  LED  Displays  '  On  Boafd  ACTransformar 
"12  Hour  Format  with  24  Hour  Alarm  *  Snooze 
Feature  '  Elapsed  Timer.  Timer  feature  maKes  this 
Poputar  in  Broadcast  Stations.  11' s  a  natural  for 
cars,  boats  and  campers  when  used  with  optional 
crystal  time  base.  Fits  our  standard  cabinet.  Sig.9S 
Crystal  time  base  when  purchased  w/ith  c toe k $2.95 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0.5  Display  LED,  5314  Clock  Chip. 
Freeze  feature  for  accurate  set,  fits  our 
standard  cabinet.  ONLY  $1 8.95 

CLOCK  CABINETS  ea.  $4.95 

Woodgrain  or  blacl^  leather 
CRYSTAL  TIME  BASE  KIT, 
includes  PC  Board,  Crystal,  all  parts  and 
instructions,  $4.95 

CLOCK  FILTERS.  Blue,  Red,  Green, 
Amber  or  Smoke  $  -60 

ADJUSTABLE  POWER  SUPPLY  KITS 
5-15Volts500MA  $6.95 

12^28  Volts  500  MA  6.95 


Receive  Fast  Scan  Amateur  TV  In  the  420  to  450  MHz  Band 
with  any  TV  set.  Low  noise,  Ngh  gain  rf  Amp  with  Varactor 
tuned  Input  and  outputs.  Su lit  In  AC  ^uppJy.  Comes  In  two  tone 
walnut  &  beige  cabinet  measuring  1  7/S"  x  4  1/4''  x  41/6". 
Factory  wired  with  2  year  guarantee,  >.,...,,.*....*  .$49.95 
Kit  fcritioal  circuits  p/ewired). ... .S3S.99 

ALDELCO  DOES  IT  AQAIN— ANOTHER  UNBELIEV* 
ABLE  VALUE— OUR  BATTERY  OPERATED  FRE- 
QUENCY COUNTER  &  DIQITAL  CLOCK  NOW  AVAIL^ 
ABLE— ASSEMBLED   AMD   T^TED    AT   THE    KIT 

PRICE    .p^iaMiHHiiiM^i^    ONLY!  $99.95 


COMPARE  OUR  FEATURES— COmPARE  THEtR  FEATURES 
THEN— COMPARE  OUR  PRICE  AGAINST  THEIRS 


•  ^Portable  use  when  3 
AA  Batteries  are  Installed 

*Corr>es  in  attractive 
Black  &  White  metal 
cabinet 

•  t'ads  turn  off  to  con- 
serve battery  power 

•  Freq.  Range  100  Hi  to 
40  M Hi  Typical 


•  Mobile  use  12  Volt  DC 
input  makes  ideal 
mobile  set  up 

•  .00005%  accuracy  and 
rock  stable 

•  Switchabie  from 
counter  to  clock  without 
iosing  time 


•  110  Volt  Power  Sup- 
ply/Battery Charger  op- 
tion—perfect  for  use  In 
Ham  Shacic 

•  Clocl^  can  be  either  4 
Of  6  digit,  12  or  24  hour 

•  CiocH  Keeps  time  even 

in  off  position 


•  Six 
leds. 


8 Gould  or  GE  3ll«  AA  NiCad  Batteries. 

110  Volt  AC  P^ug  In  Power  SuppEy  &  Battery  Charger, 
Coming  Soon  600  MHz  Presealer 


big    0.4    Display 


S17.50 


ri   I  »  I  i- 


U    *    *     *    ^  ^ri  vw 


ALDELCO 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 

516  378-4555 


Add  5%  Shipping,  Add  $1.00  for  orders  under  $10.00.  Out  of  U.S. A*,  Mexico  or  Cunada  add  1 5%  shipping  and  certified  check  or  money  order  in 

U.S*  Funds  A 7  ^^« 
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FOR   ALL   CUSTOMERS   EXCEPT   CALIF.        CALL   TOLL    FREE      800-421  5809 


m0mmmm00mmmm0m 


1^'  ^  ^   ■ 


*9m 


t>iOO-4 


z  «0 


MICROCOMPUTER  COMPONENTS 


If  I  l«»ri  Eh 

■W*OMI   DftVlCU 
■  |y  ><  Q  hi  F 

hb«M^     IV^^I^^    £^f4|H> 

Mi»||i4  Ni  Cl-viTiwnal  lyb  ^r^ 

klp|**1    (ilrHllll^      fc    ttm     Ql'^W 
il^lalH    !;iirrilllll*l      L    bMI     Dl  ^#' 

I^Hy  p.iiiikjjB   Qiiiimii'irpliBn  ImI 

■lilltik^ipjWP    *^   ■!»•#    ■>!■ 

Fi.m  immjfcJi    iHlH<u|h   rLoiM 
•iil^li~fiW»   C*1    t^ilii.i»»i 


PLC 

I'Mtlll 


7IB  t 
tH  r 

»lH   F 

19  n  t 

:>«  n  > 

I«.H   NEW 

nou  hew 


t» 


urn* 


tftfi 


tqjftj 


n^tic 


3**' 


^  '  ■  tr  It   ^  ti  h 

*iJ  '  ■  »>  iI4Kp>  *t  • 

V»«t«i  itm^m  ft' 


««  •-  **J  ■  •  PC  4 
JH  *  I  Kl  l<  .H*!!  If  1 
Wt  «  4  b  V  4M  ft  I 


I M  *  V  tifM  HBP  iMtef 

Pnif^ti    P^v4|p(    tilMll 
|lr.|4>ii;    l.,iM..nfl   r.^l.tr^^ 

1 1  f  'I  t  ■•■  P I  Hta^  P"f-  an 

Hqa  rni  ^iniiini 
riiHt 

hfU  hh.    Aiil  111 


irj 


/lit  KunpuT  «viCf| 


tiimitll    tifHH  ChUI 


■ini  n  1 1  b  }«  Bfw 

naav'  «tH  >  "  ««  Mi  w 

^^n>U  I*  i  it  »•  i  B  IMi! 

nuMi  u  +  1  h  itimi 


11 H  ■ 


X.v 


t*' 


l4lllVv^ 
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MOTHER  BOARD'S  -  SlOO  Style 
13  *loi     —  *w/front  p^net  lioi 
BARE  BOARD         $35.00 
KIT  Sd&.OO 

22  ilot  -        S 149. 95 

ASSEMBLED  8i  TESTED 


CONNECTORS 

■5P      S3.00 
5S      $4.00 


r«l  mil 


mmmm 


HOO  lu*  S!  10  KM. 


m 


^^1* 


;i  -t 


^K»    Sftf&«4 


H^N^t^ 


STATIC    RAM   BOARDS 


IK 


i&C^  A$$£MEIiEO  ft  rCCTED 
3»Ch^  Kit 

»AA{   aOAAO 

Kit  Sizm 


sia9.a& 

25,00 


16K 

ZSdm   4S$EMQLtQ  ft    TESteo  $435.00 

45arn  A5SEUSLEQ  A    TESTED  1330-00 

4513m         Kir  S33B.00 

32  K 

2eOfH  ASSEMBLED  ft   TESTED  SB50.00 

4^011  ASSEMBLED  «k   TESTED  S77S.Q0 

4B0ni  K(T  S675,00 

DYNAMIC  RAM  BOARDS 

Et»tn  Dr   crch  tisiihiif  'tquiiml 

'tuDC    lOffHA    DC,         UtVOC   4CXMA  DC   jnit 

-IfVfK    aOMft   DC 

EXPANDAeLt         32K 

SK  a7&Hi  KIT  $1&1.00 

fM     <t7»iH)     ICIT  £2^.00 

9tK     (37Vn)      KIT  53^7.00 

»K     (3?Sfn*      MT  S42S-00 

fXPAMDASLE         64  K 

WK     (IffimJ      Klf  $281,00 

3311     41?&i»l      KIT  S519.0@ 

mm  fii^vi    Kit  S757.O0 

CM     &mm^      Kir  S99500 


JADE  PARALLEL/SERIAL 
INTERFACE  KIT 

^loe  5124  95   KIT 

2  5*ri«i  tniTtrlMIH  Mfh  RS222 
>ntftifjon  Oi   1   K4AMi  Ci»w  Ctoa^tlF 
'ntCvflCV 

Se^EctMiM  ^bd  r^lvt 

CassBti*  wvoflii  up  la  130Q  tHud 


JADE   VIDEO 
INTERFACE    KIT 


FEATURES 


$99.95 


S-100  But  Campatlbla 

or  64  Ch.ir.icteri  per  tine 
(jnes 
irapjiict  (12fl  K  49  matrix) 
JaraltH  &  Compoiitivc  video 
On  bc^ard  low-pawtfi?r  memory 

Powerful  jDitiiw|in!  included  ioi 
€iir«or,  home,  £0L,  ScioU  Graphics/ 
Character^  tie. 

Upper  cate   lower  c&^  6t  Greek 
Bfank  oriH/^hit?  &  while  on  black 


HMl     CT  too 

ttft  Wa  C(P«ii.T4H,| 

TVM  i  CME^PAM 

tl    lAi    f«W   tiClMWI   iflllWlilt    jllllii*! 
HIPVdat   ll  HIIWHi 

TmlMt.  w^ 


OMVllTATHIIIAL    FUHP'lQil 
Mi  »  if  tii^ip»!'iB*  tr 


ir  Af  vt4  i' 


iP^v^Tiat    cti«p     ttM   ^n 
'VF    -,  liif        titt     nrf 


COVfeB 

$1 .50 

44  Pin  - 

PC  8i    EYE 

44  Pin  - 

WW 

86  Pin  - 

{6800J   PC 

86  Pin   - 

ICOSMAC   ELFl 

PC 

100  Pifi  - 

-  (AltairJ   PC 

lOCI  Pin  - 

-   ilmsai)   PC 

100  Pin 

-  ilmiai)  WW 

KIM-1 

ASSEMBLEb  &  TESTED     $245.00 


$1.95 
$2.gO 
$5.00 
$5.00 

$4.50 
$3.75 
$4,25 


MEIVIORY   PLUS 

for  KIM-l 

SK   RAM  {21L02f 
8K  EPROM 

ASSEMBLED  &  TESTED 
$245.00 


wmmmmam 


W  LiOHI"   .■!.  I.'.  Ill 

ll  lir  ill  00.^4 


I4L&3GiT 
1dD*4P     TQv 


mm^mmm^mmmmm^ 


ti^mi^f,^ 
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rrrtt  *  , 


1  •«  t  I 


Bi-^JH*    ■Hl^Pit*         JM '*i^^*|  Pf  iMi  IPW 


mtct    tatftoe 

|4icNj)»n     Mm»M.     ASS^W-ILtD  i  TESTED 


l^ll  ASCII 
|Pfl0fett»0f4AL    KEVBOAHDfil 

Imi       \  tl    Ih^fc^    HlLJIl 
I'l'iMi^    AlKR-   InrHi'^' 
JMtJbi    pi  I     I1l    l^mhpilihl*    '.Jii-llHiF' 

%*-*>    »>>tf   *ylH    iMiAf  HDOEL 

l*l|tl*ht#    »tl  N't'  ijy, 

1^^1,4    P    *Hftiiii.  4i^fai     1^     Ktyil 

MMHi  r«t  i^i-hn        ion 


TARBELL 
CASSETTE   INTERFACE 


•¥  Ta 


'  -h^->4ii 


mti 


'^^mimimmt 


>-^l 


iC*< 


^HAt^i*     TITS  I 
i^«UL  Ml 


OITACaMilJKrMiaN^  JDIPffff 


ll^  tfB«^fi«44  w^a^M  .r  T»< 


*«| 
'  All  I 

HO  ASJUTfUltli'TI  MtflC^IHEo" 


I  l#l»r 


^  -Qriftiw 
■  I  idV  . 
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PRICES  (SAlhl     aijAMLJ    I'lU    Ml'iliJl  U1P.9S 

A«i,ti|i^lnM«ll  III     iKiM!  ml  $77?.9Gi 

,10    OCA  MT  STB3.9S 


MM  niE  et  KK  f  W  l^tH  wi 

1  MHj  j-l^  Mil  Cfci'ig'T' 


tn  ipv^  ^Hv  iik*w< 

Iff   ^HBatLAii  4  tnUD      tii9% 


JADE  808OA  KIT 

$100.00   KIT 
BARE  BOARD  $30.00 


'H07       e?«ft^i 
■  DO  it;^  $1  It  i« 


»Uli*l 


KIT 


JADE  280 

omoMii  nm  ms  PtMrtu  01*  juu* 

$135.00  EA.— 
$149.95  EA.  *-^ 

BARE  BOARD  $35,00 


ZBO  "UPGRADE"  KIT 

^4h  l4iii  iimtiltf  kii 

i>hi¥   $17  96  Wlt*l  \tt6u 

'  ii  S?24  idQclk  ^iw 

T  ■)#     U^H  AOE  K 1 1"  «4ICtlH9H 
ZflO«  tftt*  1  IK  t«iPii{H 

B7?*  4  cM)c*  OI44VI  JO  pi  riiiji;  IP 


E-PROM  BOARDS 

uii«   (w  »wi  irtm      KIT 

S99  50 

)«illi   tic   RAH 

Wn  liT    ilSK   Liw  t^nt     KIT 

S99  50 

Aiih    IK  AAll 

l«*Tft  I16H  4in   JJiOH 

$t9  00 

RAMlWtiaM  rt«lr  uwi   in^ 

E  PflOMl                  Kll 

£117.00 

JG  B.T«  Wm  370*  a«   77 1«] 

Kir 

ssg^s 

BARE     SOARO 

S300Q 

TU-l 


Convert   TV.   set   to 
Video    Monitor. 


KIT 


•  Ii*il«ll«i|ii 


$8.95 


THE  PROM  SETTER 

WRITE    &    HEAD 

tPnou 

&»»     '    fi«34 


■'  Jtm  EnvCW  teetai  Umi  « 

'    JU'Vt  'b|4  m  Af  ftqfciiii.  Id  tm  lfri<ti<Pi  « 


^a»f^4»i( 


IPO 


KIT  K10QO 

ASSEMBLED  «..._  S3?5.og 


^»7i*4'.t*        III 


Computer  Products 

^^  5351    West   144  th  Street 

LAWNDALE,   CALIFORNIA   90260 
i213J  679-3313 

RETAIL  STORE   HOURS:      Mondav  -  Friday     9-7 

Saturday    9—5 
Discounts  available  at  OEM  quantities  ADD  $1.50 
under    10   lbs.   for  shipping.      California   residents  add 
B%  ^ales  tax. 

NEW  CATALOG    NOW  AVAILABLE        J6 
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T  ^  ^  ^  £  ^  ® 

k1 

u^^gm 

!«■  fcis  a  p 
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URPLUS 

LECTRONICS 

ORP. 


PHONE-  (305)887-8228 
TWX:       810-848-6085 

WHOLESALE- RETAIL 

S43 


RADIO  TRANSMITTER 

Type  T-20/ARC-5 
5.3  to  7  MHz 

Brand  ftew— Never  used- 
Tubes  alone  are  worth  the  price 

S24J5 
ONLY  50  LEFT 


-  NORTH  ELECTRIC  TRANSFORMER  - 

117  V  50/60  Hz— Multiple  windings  will  produce: 

+  24Vdc— 50  Amp 

+  12Vdc--lD0  Amp 

-12Vdc— SOAmp 

Other  voltages  can  be  obtained,  complete 

with  specification  sheets— Limited  Qty. 

S49.95  $49.95 


KESTER  #44-SOLDER 

63/37  Alloy 

,032  diameter, 

—51b.  Spools  Only— 

$6.00  per  lb. 


12  Vdc  SIRENS 

Very  Loud  $8.95 


SURPRISE  PACKAGE 

Resistors,  Caps,  Semis,  Pots, 
Relays,  etc.  We  guarantee  it  to  be 
$25.00  worth  of  material  Every 
package  is  different. 

$5.00 


TEXAS  INSTRUMENT  KEYBOARD 


CERAMIC  PRECISION  CAP5~ERtE 


$1  .^70'  ea.j 
5  for 
SB.OO 
10  for 
$13.95 


Has  3  slide 
switches— 28 
different  keys 
keypads  re- 
movable  by 
removing  4 
screws. 


47  pF 
220  pF- 
470  pF 
500pF- 
560pF' 
1000  pF- 
2000  pF- 


'100  V 
100V 
100  V 
100V 
100  V 
100V 
^100  V 


$.10  ea. 

15  for  $1.00 
50  for  $3.25 


STANCOR  TRANSFORMER 

#P-6463  Filament  Style 
117V  in— Multiple 
6.0-6.5-  or  7.0  Volts 
13  Amps  center  lapped-- 

2  for  $10.00 


SIGNAL  DIODE 

]N4t48 

$  5.00  per  hundred 

S25v00  per  thou^^nd 

or.  15  lor  $1.00 


WIRE  WOUND 
RESISTORS 

.1  Ohm— 5W 

JO  Ohm— 10  W 

®  15€  each 


PANEL  METERS 

2V4"  X  2V4"  also  2V<"  X  3*' 
10-0-10  dc  Amps   .  $4.50  ea 

0-20  dc  Volts 
25^26  dc  Volts     >  2  for 

025  dc  Volts     )  $7.50 

0-50  ac  Voits   ^ 

-Shunt  Required- 


POWER  HATCH  CONVERTER 

Pearce-Stmpson 
—Max  Loads  30  Watts 


converts: 
6  to  12  Vdc 
6  to  18  Vdc 
12  to  24  Vdc 


I 


for  positive 
or  negative 
ground  systems 
3^;^"  X  3Vi"  X  2" 
$7.95 


STANCOR  TRANSFORMER 

#P-8180R— 117Vin— 
25.2  V  ct  at  1  Amp 
$3.00  ea., 

2  for  $5.00 

3  for  $6.50 


—STANCOR  TRANSFORMER— 

#GSD200or#GSD400 
Auto  Isolation  230  V  In— 115  V  out 
1500  RMS  test  voltage— GSD  200  is 

200  VA-GSD  400  is  400  VA— 

complete  with  cord  and  receptacle — 

YOUR  CHOICE  $11.95 


MUFFIN  FANS 
3  Blades.  110  Vac,  4V*"  sq. 
Removed  from  equipment- 
Excellent  condition— $4.95 


NEON  PANEL  LIGHT 

110  Vac.  Amber,  w/  builtnn  resistor 

&  wire  leads— 3  for  $1.60 


POWER  SUPPLY 

110  AC  to  12  VDC 
550  mA  23  Watts 

3y2"wx4"hx6y:?"d 


HOOK-UP  WIRE 

Size  20  or  22— 
various  colors — 

no  color  selection 

solid 

$6,00/1000* 

$10.002000' 


POLYFOAM  C0AX<-5QR 

lual  to  RG174 

$4.95/100' 
Low  Loss 
Polyfoam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 
in  your  watch— 

3.5  to  20  pF 

6  to  30  pF 

7to40pF 
$J5ea.,  2  for  $1.25 

5  for  $3.00 


Heevy  Duty  Instrument  Case 

Grey  vinyl  over  wood  — inside  also 
lined  w/  vinyl  ^  foam  padding.  Flip- 
top  Vhf/  handle  and  keylock  w/  key. 

.iil(J«  dem.  4%"0  3iaVi"W  x  10"H 

$25.00  value— $9,95 


Varo  Bridge  Rectifier 
10  amps.  220  Vdc— $1.50 


-STANCOR  TRANSFORMER- 

#P-8158  Power— 117V— 200  dcmA 

6.3  V  at  2.0-4.0— or  4.25  Amps 

#P'8155  Power— 117V— 90  dcmA 

5  V  at  2  Amps  or  6.3  V  at  5.15  Amps 

YOUR  CHOtCE  $7.95 


JOY  STICK 

For  TV  games  and  hi  f  I 

with  four,  100K  pots 

2V4"X2V4"X1" 

with  r*  handle— $4.95 


SPECIALS— SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS— SPECIALS  — SPECIALS 


Computsr 

lOCWmf— 50  V 
10000  mf — 20  V 

BOOOmr— 50V 
36000  mf— 15  V 
63000  ml— 15  V 
S2.50  ea 


CTS 

OIP  Switchts 

6  posiUon 

7  position 
Bpositiori 
Sl^sa.. 
2  for  S2.00 


THmfTMf  Cap 

Aros/Elmenco 
1^-402 
2  to  20  pF 
S.60  esL 
5  for  52,50. 
IS  for  $6.00 


yitrtftonlc 
Transducer 

37  Of  40  kHz 
11.50  ea. 
2  for  ta,50, 
StcrtS.OO 


Raiay— PiB 

Boumt 

Slincor 

4PDT— nOVdc 

TrtrnfMt 

Tranaformer 

6050  Ohm  coil 

#200L-1-201M 

J 

#P'8650 

10  Amp  contacta 

200  Ohm 

Step  dowri/l&oiation 

$1.50  ea.. 

11.50  ftft..             y 

¥ 

1l7Vpai't?Vfl.5Amp. 

2  for  S2.75. 

2  for  S2.50,         i- 

f 

w^cord  &  rdcepldclfl 

3forS3^ 

5fOfS675     /jf 

$5.99 

TERMS: 


AU  mewfisf  gusf&ntee<f  m  if  for  sny  r&ason  you  Are  not  satisfied,  our  procfucts  may  te  r&turn^  witfiin  JOtfuys  for  a  futl  wtund  ffsss  shtppfng}.  Please  add  S3 
for  shipping  and  h&ndfipg  on  &fl  orders.  AddiriQn9f  5%  charge  for  Rhffiping  af\y  item  o\f@f  5  ft^.  COD'S  accepted  tot  orders  totaiing  $50.00  or  more,  AU  ordms 
shfpped  UPS  unfess  ptherwfsB  spBCtffed.  Ftondo  residents  ptesse  sdd  4 Vo  safes  tSM.  Minimum  order  $^5.00. 


EQUIPMENT  /  COMPONENTS  /  WIRE&  CABLE  /  ACCESSORIES 
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All  issues  subject  to  availability; 

Issue  #1  —$5.00;  «2  thru  #12— S3  ea.;  #13  &  #14— $10  ©a. 

Please  send  Kilobaud  back  issues: 

issues  JAN  77-$5  bsues  MAY  77— $3 

Issues  FEB  77— $3  Issues  JUNE  77— $3 

Issues  JUL  77"S3 

issues  AUG  77— $3 


Issues  MAR  77— $3 
Issues  APR  77— $3 


TOTAL: 


Jsaues  SEPT  77— $3 
.issues  OCT  77— $3 
Issues  NOV  77— $3 
.issues  DEC  77— S3 
.Issues  JAN  78- tlO 
.issues  FEB  78— $10 
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Have  credit  card  #  handy  and  call 

TOLL  FREE  (800)  258-5473 

Kilobaud  •  Peterborough  NH  03458 


Add  $1,00  shipping  &  handling  for  each  orderp 
DBankAmericard/Visa  D  Master  Charge  □  American  Express 

Card  #  Expiration  date 


Signature 
Name 


Address 
City 


State 


Zip 


213 


call  us . . .  tell  us 


you  want  to 

SUBSCRIBE ! 


Afso  tell  us  your  credit  card  number  so  we  can  enter  the 
subscription  for  you.  A  subscription  saves  you  a  bundie  of 
money  . . .  )ust  figure  It  out.  At  $2  a  copy  you're  spending  $24 
a  year,  yet  a  subscription  costs  a  lousy  $16,  Nine  dollars 
may  not  be  a  lot  today,  but  that's  no  reason  to  just  throw  it 
away  because  you  don't  want  to  bother  to  ptck  up  the  phone. 

Three  years  of  73?  II  you  figured  out  what  the  costs  are 
you*d  send  In  a  subscription  instantly.  Not  having  calcu- 
lators that  go  out  that  far  (allowing  for  the  usual  inflation, 
Increases  in  postage,  rising  paper  prices,  and  a  new  car  for 
Wayne . ,  *  a  copy  of  73  will  probably  be  $5  three  years  from 
now),  no  one  at  73  has  definitely  been  able  to  calculate  the 
exact  cost  of  three  more  years  on  the  newsstand.  One  thing 
is  for  sure,  lt*s  going  to  be  a  lot  more  than  the  current  three 
year  $36  subscription  rate,  which  is  an  obvious  rip-off.  Call 
in  your  three  year  subscription  and  make  us  rue  the  day  we 
came  up  with  that  low  number. 


IVs  toif  free 


aOO-258-5473 


and  someone  Is  usually  around  during  office  hours  to  take 
your  order,  credit  card  number  (Master  Charge,  BankAmeri- 
card  or  American  Express).  While  you're  calling  what  would 
H  hurt  to  get  Kilobaud  too?  And  maybe  a  few  books  for  the 
bathroom. 

If  the  line  is  busy  tear  out  the  card  bound  in  the  back  of  the 
magazine  . . .  just  Inside  the  back  cover . . . 

While  you  are  tearing  out  cards  it  ts  high  time  for  you  to 
mark  up  the  reader's  service  part  loo,  A  good  response  con- 
vinces advertisers  to  run  more  ads . .  .you  get  more  pages 
of  magazine.  It's  a  good  investment. 


73  Peterborough  NH  03458 
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Ctiliim  30S-1  pistil  TrBivilofrTvii     .  .  .  .  ,  »•«,.,.«  i.. .,_.«.»««<**»* .   SlS^.OQ 

Cotiim  ^liF  2  Pftw*!-  Trmfnfmmm  .^-- ■, ***.-- -->  95  OC 

Hunttr  2000S  Pl«l#  tt^r\fiotwm  ,.  ^  ,  ...  ^  .--.„,*.,,-...„,.,,.  ,  125  CM 

ETO  A  77D  Ptiiit  Iwwfwfarmmt 125  00 

KflnfY  ZK  PUt»  Tramfetmir   .*,*...«....«<  — ....«».«.....  140 OQ 

HtnTri%-3  P1«t«  Ittmformm  .^^ «..«*•..•, *mm,^* . .  .  1^.P0 

HciiiY -21%-3A  ^flti  TtmsfcH'T'W' *■*■>#■*■■'*■«•«■■  *#  -»H>>a*  .  r  ~  13SL0D 

Hbnry  ZK-*  Pt«i*  Tt(iMfwrt»r  _»..*»-..*... IKIIO 

Hiffirv  3M  A  Plat*  Trkml^ifirwf  ...,..,*.#.*.«..-.. ^ ...-._. .  — , 1£6.M 

N««th  M«f  jiuriar  NX  TO  Ttwt^rmm  , ,-,  ,. , ^,-,.,    SSjDO 

Q<mw*\  CSB-1  DO  Trirntof tn4f   ....».,.  .h..*  ......,*..^    f&JX) 

riiFti&rt^l  NCL '20041  P<nn*t  Jwwmivmm  ,,,,..,  ^<.^«<,«^..^^«Hi.«..,  .*.......,  12&JM 

Gcpnai  GSe  301  Pdmt  TrinriMMC ,.,.,.,,;„,................._........     13&M 


SPECIALS 

Pt«t«  XFMn.  4600  VAC  »  I^A  ICAS  Z30  VAC  €0  H;  primvv.  Wt.  60  LB  .  ..,,,S196J» 

WHaXFMR.  360OVAC#1.0AICASZ3D  VAC  60  Hi  iiriin*^,  Wt,41  LB !2S,00 

Plat!  XFIIR,  3000  VAC  •  a? A  tCA$  f  l£;zaO  VAC  BO  Hf  ^,  WL  27  LB    ....  i5.W 

Pitt*  X  FMR   iOQO  VCT  •  OjSA  CCS  1  tS/230  VAC  60  Hm  pri,  Wt.  41  LB    13S.00 

FtL  XFMR.  7:5  VCT#$1ACCS  117  VAC  eOHzprtmHvWi.S  LB  .....29.95 

Fl  L  CKoiit  iHf  il  tr  wi>und  30  AMP  ft  F  F  ilvncnt  Choh*  on  \  tl^l  rod  .....  B  9^ 

DC  Filta*  Choka  Q-O  Hv  •  1.$  APC  - 1SO-00 

DC  Swir^hfl  C*K>k*   30Ht»0.15Aw5-0Hv9  1-OAOC   „„„„„..,_,_,.  lOO.OO 

DC  Filt*r  Capanton  ICN)  MFD  944X^0  VDC S754X» 

*Alt  hea%jy  duty  replacement  tnmsfoTmers  are  electricaUy  super- 
ior to  original  eQuipmenif'si.  Alt  tmnsfanners  are  manufactured 
to  rigid  commercial  quality  specifications  and  each  carries  a  24 
month  gtMirani^^f 

Write  today  for  a  free  4jtiotation  on  any  transformer.  Choke ^  or 
saturable  reactor. 

Peter  W.  Dahl  Co. 
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4007  Fort  Blvd.  '  El  Paso,  Texas  79930 
Telephone  (915)  566-5365  or  (915)  751-4856 
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in  advance  so  that  you  won't  miss    \^^^^^^ 
iqazine,  1^^^^ 


Let  ua  know  8  weeks  In  advance  so  that  you  won 
a  single  issue  of  73  Magazine, 

Attach  oLd  label  where  indicated  and  print  new  address 
in  space  provided.  Also  include  your  mailing  label 
whenever  you  write  concerning  your  subscription.  It 
helps  us  serve  you  promptly. 


Write  to; 


1$ 


magazine 

Peterborough  NH  03458 


□  Address  change  only 
n  Extend  subscription 
D  Enter  new  subscription 
Dl  year  $1S,00 


n  Payment  enclosed 

(I  extra  BONUS  issue) 

D  Sill  me  Later 
(IVe  signed  below) 


Signature. 


If  you  hB¥e  no  faiwt  handy ^  print  OLD  address  here. 
flame        caM 


3 

Jj       address, 
^       City 


state^ 


J^P. 


name. 


call 


address. 


city_ 


^state. 


zip. 
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How  woutd  you  like  fo  make  some  extra  money  in  your  spare  time  to  help  you  build  youT  ham  station?  Woutdfi^t  you  like  to  be  able  to  get  tfie 
latest  in  ham  gear?  The  fact  is  ttiat  your  hobby  cart  pay  tor  Hsetf, 

At  the  same  lime  that  you  are  making  money,  you  wilt  also  be  helping  amateur  radio  to  grow  by  helping  to  interest  newcomers  in  the  hob- 
by .. .  and  we  need  all  of  the  new  amateurs  we  can  get,  as  you  know. 

73  Magazme  is  looking  for  Area  Representatives  to  distribute  73  Magaiirte  and  Kilobaud  to  newsstands,  bookstores,  discount  stores,  super- 
fnarltets,  drugstores,  etc.  In  addition  lo  distribution  of  the  monthly  copies  of  fhese  magazines.  Area  ftepresentaiives  would  also  sell 
inagazrnes.  books,  and  subscriptions  at  hamfests,  ham  auctions,  and  other  local  ham  events.  Radio  stores,  CB  dealers,  etc.,  can  also  be  ser- 
viced by  Area  Representatives. 

Make  Extra  Mmwsfi  Help  Anmteur  Radio  Graui 

Distribute  73  tafiveryotief 

Here's  a  way  to  enjoy  youf  hobby,  to  be  a  real  part  of  it,  and  to  make  money  while  you  are  having  fun.  It  sure  doesn't  seem  much  Uke  work. 
Area  Representatives  who  are  successful  will  be  offered  the  opportunity  to  increase  their  business  by  taking  on  additional  special  interest 
magazines  for  newsstand  distribution.  The  business  can  grow  to  any  size  you  wish. 

7J  sells  well  on  the  newsstands.  Tests  tn  several  areas  show  that  even  though  every  magazine  rack  In  an  area  Is  stocked  with  copies  of  73,  a1 
least  one  or  two  copies  are  sold  from  even  the  smallest  of  racks.  73  Interests  hams,  SWLs^  CBers,  experimenters,  students,  computer  hob- 
byists, electronics  professionals,  technicians,  etc, 

if  you  are  Interested  in  details  on  how  you  can  earn  from  $50  to  $500  (or  even  more)  a  month,  wflte  to  Cynthia  Gray,  Bulk  Sales  Manager.  Once 
you  sign  up  youll  get  monthly  shipments  of  magazines  which  are  to  be  sold  on  consignment  (the  store  only  has  to  pay  for  the  copies  sold 
each  month)  and  keep  back  issues  in  stock  for  sale  at  hamfests,  etc. 

Just  think,  with  a  few  hours'  work  each  month  you  might  be  able  to  have  a  fantastic  ham  station  before  the  end  of  1978.  Drop  Cynthia  a  line 
and  get  started  . . ,  if  you  are  the  kind  of  person  who  gets  things  done  and  can  carry  things  through. 

73  Magazine  •  Patarborough,  NH  03458 
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btue  saeeilite.  Both  are  top  quality  QSLs  you'll  be  proud  to 

send. 

How  can  73  turn  out  these  fuitasttc  QSL  cards  at  about 
half  the  cost  of  having  them  made  elsewhere?  These  are 
done  as  a  fill-In  between  printing  books  and  other  items  in 
the  73  Print  Shop-  That's  why  we  don't  promise  anything 
faster  than  S  weeks  delivery.  We  usually  get  them  out  a  lot 
faster  than  that,  but  we  could  get  tied  up  with  a  new  edition 
of  the  Repeater  Atlas  or  something  and  be  slaw. 

The  regular  QSO  information  is  printed  on  the  back  of 
the  card  ,  .  .  all  you  need  to  have  the  card  acceptable  for 
any  awards.  There's  room  to  list  your  equipment  on  the 
back.  If  you  want.  A  nice  gift  Idea,  tool  Actual  sUe:  5W  x 


/I 
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QSL  CARDS 

You  want  your  QSL  card  to  stand  out  on  every  wall,  don*t 

you?  Well,  here's  some  which  no  shack  visitor  in  the  world 
will  be  able  to  miss.  It  s  got  jet  black  call  letters  .  .  .  great 
big  call  letters  that  can  be  read  ail  the  way  across  the 
foom— black  letters  on  a  bright  yellow  background  to 
niake  them  really  standout.  When  pictures  of  DX  shacks  are 
published  In  the  magazines  youH  see  your  card  clearly. 
Order  style  Y, 

Equally  impressive  are  styles  W  and  X.  These  are  white 
cards  with  black  type— style  W  has  a  blue  world,  style  X  a 


Please  send  me  the  following  QSL  cards: 

Styiei     DW        DX        DY 

Quanrfty-     0250  —  S8. 9 5         D500  —  $  !  3.95 

ADD  $  LOO  SHIPPING  S.  HANDLING  CHARGE. 

$ Enclosed.     DCash     C Check     D  Money  Order 

DAmerlcan  Express      DBankAmericard      DMasfer  Charge 

Credit  card  # 

Exp.  date 


Signature 
Name    


Cal 


Address 
City 


State 


Zip 


L 
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•  hfOViCE  STUDY  GUI  DE  -  HeTe  is  a  campletety  new  study  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  quest!  on /answer 
memonzation  course.  Electronic  and  radio  fundamentals  are  presented  and  explained  in  an  easy-to-undersTand  fashion,  preparing  the 
beginner  for  the  Novice  exam,  includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Eastly  the  best  path  into  the 
exciting  world  of  hum  radio!  $4,95.* 

•  GENERAL  CLASS  STUDY  GUIDE  —  A  complete  theory  course  for  the  prospective  General  or  Technician,  This  reference  explains 
transistor,  amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the  '*btg"  ticket.  After  getting  your  ticket,  youll  use  this 
guide  again  and  again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams,  $5,95.' 

•  ADVANCED  CLASS  STUDY  GUIDE  —  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide*  SSB,  antenna  theory,  tfansmittefs,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
Study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  t%not  necessary  to  master  Advanced 
th^ry  —  try  this  book  before  visiting  the  exa mine's  office!  S5.95.* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE  -  Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  electronic  theory. 
This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  ^ines,  swr  are  discussed,  as  well  as  nois«,  propagation^  and  specialized  communication  techniques, This  book  is  not  a  cSasstoom 
lecture  or  memortzation  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  understood  hB^ ore  attempting  the  Extra  exam. 
Save  yourself  a  rerturn  trip  to  the  FCC  and  try  the  73  method  first  1  S&J95,* 
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Stirling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES  Startling  Learning  Breakthrough.  You'!*  be  astounded  at  how  really  simple  the 
theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of  questions  and  answers 
from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through  your  exam,  73  js  interested  in 
helping  get  more  amateurs,  so  w^'re  giving  you  the  complete  set  of  our  tapes  for  the  incredibly  tow  price  of 
ONLY  $15,96.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette  tape 
over  and  over  in  your  spare  time  —  even  while  you're  driving  I  You  get  more  and  more  info  each  time  you 
hear  it 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics  you'll  need 
to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to  you  for 
the  rest  of  vour  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  these  tapes?  Set  of  4 
-  $15.95.  • 


73  CODE  SYSTEM  TAPES 
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3jf  CODt  COURSE 
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fftcOOe  COURSE 


Four  tapes  for  S1S.95 
S4.9S  each ! 


SSTV 


•  SLOW  SCAN  TELEVISION 
TAPE  Prize  winning  programs 
from  the  73  SSTV  contest,  Ek- 
cellent  for  Demo!  $5.9§.* 


"GENESIS' 

5  WPM  This  IS  the  beginning  tape 
for  people  who  do  not  know  the 
code  at  alL  It  takes  them  through 
the  26  letters,  tO  numbers  end 
necessary  punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz  teach- 
ing techniques*  It  is  almost 
miraculous  I  In  one  hour  many 
people  —  incJudmg  kids  of  ten  — 
are  able  to  master  the  code.  The 
ease  of  learning  gives  confidence 
to  beginners  who  might  otherwise 
drop  out 

"THE  STICKLER" 

6+  WPM  This  is  the  practice  tape 
for  ftie  Novice  and  Technician 
licenses,  it  is  made  up  of  one  solid 
hour  of  code,  sent  at  the  official 
FCC  standard  (no  other  tape 
we've  heard  uses  these  standards, 
so  many  people  flunk  the  code 
when  they  are  suddenly  —  under 
pressure  —  faced  witfi  characters 
sent  at  13  wpm  and  spaced  for  5 
wpm).  This  tape  is  not  mem- 
orizable,  unlike  the  zany  5  wpm 
tape,  since  the  code  groups  are 
entirely  random  characters  sent  in 
groups  of  five.  Practice  this  one 
during  lunch^  while  in  the  car, 
anywf^ere,    and    you'll    be    more 


than  prepared  for  the  easy  FCC 
exam. 

"BACK  BREAKER' 

13+  WPWl  Code  groups  again,  at  a 
brisk  1 3  per  so  you  wil  t  be  at  ease 
when  you  sit  down  in  front  of  the 
steeiy-eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You  need 
this  extra  margin  to  overcome  the 
panic  which  is  universal  in  the  test 
situations.  When  you've  spent 
your  money  and  time  to  take  the 
test,  you'll  thank  heavens  you  had 
this  back-breaktng  tape. 


"i 


'COURAGEOUS* 

2Q+  WPM  Code  is  what  gets  you 
when  you  go  for  the  Extra  Classs 
license.  It  Is  so  embarrassing  to 
panic  out  HJSt  because  you  didn't 
prepare  yourself  with  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
a^eep  copying  the  FCX^  stuff  by 
comparison.  Users  report  that 
they  can't  believe  how  easy  20 
per  really  is  with  this  faniastic 
one  hour  tape.  No  one  who  can 
copy  these  tapes  c^i  possibly  fail 
the  FCC  test.  Remove  all  fear  of 
the  code  forever  with  these  tapes* 


Uli  the  order  ca^d  m  the  back  of  this  magazine  or  Itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  ♦  Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information, 
!|C  Add  $1.00  shipping  &  handling  charge  for  each  order,  fs^ote:  Price  subject  to  change  on  books  not  published  by  73  Magazine* 
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•  WEATHER  SATELLITE  HANDBOOK  Simple  equipment  and 
methods  for  getting  good  pictures  tfom  the  weather  satellite.  Antennas, 
receivers^  monrtors,  facsimile  you  can  build,  tracking^  automatic  control 
(you  don't  even  have  to  be  home).  Dr.  Taggart  WBSDQT  $4,95.* 

•  NEW  REPEATER  ATLAS  of  the  ENTIRE  World,  150%  as  big  as  any 
list  ever  available  -  nesriy  900  more  repeaters  listed.  New  improved 
maps  that  show  the  location  by  frequency  of  every  repeater  in  the 
States.  Only  Si  ,95.* 

•  VHF  ANTENNA  HANDBOOK  The  NEW  VHF  Antenna  Handbook 
details  the  theory,  design  and  construction  of  hundreds  of  different 
VHF  and  UHF  antennas  ,  ,  .  A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  fyM  of  compiex  formulas  for  the 
design  engineer.  Packed  vvith  fabulous  antenna  proiects  you  can  build. 
S4.95.* 

•  THE  CHALLENGE  OF  1  GO  IS  the  newest  book  in  the  73  technical 
librarv^  dedicated  to  160  meter  operating.  Si  Dunn  provides  alt 
necessary  information  to  gel  started  on  this  unique  band.  The 
alMmportant  antenna  and  grouTKl  systems  are  described  in  detail.  Tfie 
introduction  contains  interesting  photos  of  Stew  Perry's  (the  King  of 
160)  shack.  This  reference  is  a  must  for  new  and  experienced  "Top 
Band"  operators*  Price:  S4,95.* 

•  BEHIND  THE  DIAL  by  Bob  Grove.  Get  nr>ore  fun  out  of  shortwave 
listening  with  this  interesting  guide  to  receivers^  antennas^  frequencies 
and  interference*  $4^95** 


•  INTRODUCTION  TO  RTTY  A  beginner's  guide  to  radtoteletype 
including  teletypewriter  fundamentals,  stgnals,  distortion  and  RTTY 
art.  You  can  be  a  RTTY  artisti  A  73  pubfication.  S2.00.* 

•  VOL.  I  COMPONENT  TESTERS  .  . .  how  to  build  transistor  testers 
(8),  diodi  testers  13),  IC  testers  (3L  voltmeters  and  VTVMs  (9>, 
ohmmeters  (8  different  kinds},  inductance  (31,  capacity  (9),  0 
measurement,  crystal  checking  (6).  temperature  {2),  aural  meters  for 
the  blind  (3)  and  all  sorts  of  miscellaneous  data  on  meters  .  .  ^  using 
them,  making  them  more  versatile,  making  standards,  invaluable  book, 
$4.95.* 

•VOL.  II  AUDIO  FREQUENCY  TESTERS  .  .  .  jam  packed  with  all 
kinds  of  audio  frequency  test  equipment.  If  you're  mto  SSB,  RTTY, 
SSTV^  etc,,  this  book  is  a  mtist  for  you  ...  a  good  book  for  hi-fi  addicts 
and  experimenters  too!  S4,95.* 

•  VOL.  lit  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves, 
the  common  denominator  of  Amateur  Radio.  Such  items  as  SWR, 
antenna  impedance,  line  impedance,  rf  output  and  field  strengths- 
detailed  instructions  on  testing  these  icems  includes  sections  on  signal 
generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators, 
dummy  loads  and  much  nrrore.  $4,95,* 

•  VOL.  IV  IC  TEST  EQUIPMENT  Become  a  troubleshooting  wizard. 
All  you  need  to  know  about  pulse,  audio  and  sync  genefators, 
frequency  counters,  digital  component  testers,  logic  probes  and  more! 
Plus  a  cumulative  index  for  all  four  volumes  of  the  73  Test  Equipment 
Library,  $4,95,* 

•THE  NEW  RTTY  HANDBOOK  is  a  new  edition  and  the  only 
up-to-date  RTTY  book  available.  The  state  of  the  art  has  been  changing 
radicafly  and  has  made  all  previous  RTTY  books  obsolete.  It  has  the 
latest  circuits,  great  for  the  newcomer  and  expert  alike,  $5,95,* 
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•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS  by  Edward  M. 
Noll  W3FQJ  Describes  73  different  antennas  for  amateurs.  Each  design 
is  the  result  of  tfie  auttior's  own  experiments:  each  has  actually  been 
built  and  ajr-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and  standing-wave  rattos,  160 
pages.  $5.50.* 

•  IC  OP'AMP  COOKBOOK  by  Walter  G.  Jung,  Covers  not  only  the 
basic  theory  of  the  IC  Op  amp  in  great  detail,  but  also  includes  over  250 
practical  circuit  applications,  liberally  illustrated.  592  pages,  B%  %  8i4« 
softbound  Si 2.95.* 

•  73  DIPOLE  AND  LONG ^1  RE  ANTENNAS  by  Edward  M.  Noll 
W3FQJ  This  is  the  first  collection  of  virtually  e^ry  type  of  wire 
antenna  used  by  amateurs.  Includes  dimensions,  configurations^  and 
detailed  construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring  resonant  frequency,  velocity  factor,  and  swr,  $5.50.* 

•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN  BUILD  Rf  burst, 
function,  square  vwave  generators,  variable  length  pulse  generators  — 
1CW  kHz  marker,  i-f  and  rf  sweep  generators,  audio  osc,  af/rf  signal 
irijector,  146  MHz  synthesi2er.  digital  readouts  for  counters,  several 
counters,  prescaler,  microwavemeter^  etc  252  pages,  S5.95^* 

•  SSTV  HANDBOOK  This  excellent  book  tells  all  at>aut  it,  from  its 
history  and  basics  to  the  present  state  of  the  art  techniques.  Contains 
chapters  on  circuits,  monitors,  cameras,  color  SSTV,  test  equipment 
and  much  more.  Hardbound  $7,  softbound  $5.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  oil  a  separate  piece  of  paper  and  mall  to: 
73  Radio  Bookshop  •Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
^Add  Si  .00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine, 
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•  RTL  COOKBOOK  by  Donald  Lancaster.  Explains  the  how  and  why  of 
RTL  (R  es!  s  tor -Trans  fstor  Logic)  and  gives  design  information  that  can  be  put 
to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the 
bafic  switch  to  the  sophisticated  counter.  240  pages;  5!6  x  8^4;  softbound, 

•  TTL  COOKBOOK  by  Dortald  Lancaster,  Explains  what  TTL  is,  how  it 
wof  ks,  and  how  to  use  il.  Discusses  prBctical  applications,  such  as  a  digrtal 
counter  and  display  system,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer.  336  pages;  5!4  x  S'A;  softbou nd.  S8.95.* 

•  TVT  COOKBOOK  bv  Donald  Lancaster.  Describes  the  use  of  a  standard 
ttleyision  reoei^r  as  a  microprocessor  CRT  lerminaL  Explains  and  describes 
character  generation,  cursor  control  and  interface  iriformation  in  typical, 
easy -to -understand  Lancaster  style.  Th^  book  is  a  required  text  for  both  the 
nnicrocomputer  enthusiast  and  the  amateur  RTTY  operator  who  desires  a 
quiet  alternative  \o  noisy  teletype  machines.  S9.95,* 


•  FASCmATING  WOULD  OF  RADIO  COMMUNICATION  Interesting 
stories  in  the  history  of  radio  pioneering  and  discovery.  Also  includes 
the  fundamentals  of  broadcast  band  DXing.  A  must  for  every  radio 
amateur,  $3.95.* 

•  PRACTICAL  TEST  INSTRUMENTS  YOU  CAN  BUILD  37  simple 
lest  instruments  you  can  make  —  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  wattmeters,  and  just  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  $4.96,* 

•  1001  PRACTICAL  ELECTRONIC  CIRCUITS  Tab's  new  1001 
circuits  is  available  for  only  $9.95  ppd.  The  next  time  you  want  a 
circuit  for  just  about  anything,  eat  your  heart  out  that  you  didn't  send 
for  this  book  the  first  time  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out.  S9.95.* 

•  HOW  TO  MAKE  BETTER  QSLs  Be  proud  of  your  QSL  card!  ,  .. 
have  a  <^rd  which  gets  front  space  on  every  hamshack  wall  .  .  ,  win 

prices  at  hamf  ests.  The  only  way  to  have  a  truly  outstanding  card  Is  to 
make  it  yourself,  which  is  easy  when  you  have  this  new  book.  $2.00* 


•  WHAT  TO  DO  AFTER  YOU  HIT  RETURN  PCC's  first  book  of  computer 
games  ,  . ,  48  different  computer  games  you  can  play  in  BASIC  .  .  .  programs, 
descripffons,  muchly  illustrated.  Lunar  Landing,  Hammyrabi,  King,  Civil  2,  Cubic 
5,  Taxman,  Star  Trek,  Crash,  Market,  etc*  S6.95_* 

•  BASIC  COMPUTER  GAMES-MICRO  CO  MPLTTEIt  EDlTtON  (formerly  fOI 
BASiC  Computer  Games)  More  than  I  DO  games,  from  very  simple  to  real  buggers. 
Included  ts  description  of  the  games,  the  listing  to  put  in  your  computer  and  a 
sample  run  to  show  you  how  they  work.  Any  or^  ^me  is  worth  more  rtian  the 
prif;^  of  the  book  for  the  fun  you  will  have  I  $7.50.* 

•  BASIC  by  Bob  Albrecht.  Self-teaching  guide  to  the  computer  language  you  will 
need  to  know  for  use  with  your  microcomputer.  324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  programmir>g.  S4,95.* 

•  THE  UNDERGROUND  BUYING  GUIDE  Here  is  a  handy  guide  for  the 
electronics  enthusiast.  Over  6O0  sources  of  equipment  and  literature  are  provided; 
some  are  mail-orderonly  outfits  that  do  not  advertise.  Sources  are  listed 
alphabetically,  by  service  or  product,  and  by  state.  The  guide  is  cross-referenced 
for  ease  of  use.  Electronic  publishing  houses  are  also  listed.  Published  by  PIVIS 
Pubiishin9Co.,$5^.* 


•  AN    INTRODUCTION  TO  MICROCOMPUTERS.  VOLS,  1  AND  2  by  Adam 

Osborne  Associates,  are  references  dealing  with  microcomputer  architecture  in 
ger>eral  and  specifically  with  details  about  most  of  the  common  chips.  These 
books  are  not  software- oriented^  but  are  invaluable  for  the  hobbyist  who  Is  into 
building  his  own  interfaces  and  processors.  Volume  1  is  dedicated  lo  general 
hardware  thaory  related  to  micros,  and  Volume  2  discusses  the  practical  details  of 
each  micro  chip.  {Detailed  review  in  Kilobaud  tt^}  Published  by  Osborne 
Associate,  Vol.  I  -  S7.60*;  Vol.  11  -  St 2.50.* 

•  8080  PROGRAMMING  FOR  LOGIC  DESIGN  Ideal  reference  for  the  person 
desiring  an  in-depth  understanding  of  the  8060  processor.  The  vtforks  is 
application-oriented,  and  the  3080  is  discussed  in  light  of  replacing  conventional, 
hard-wired  logic  systems.  Both  hardware  and  software  is  described.  Practical 
design  considerations  are  provided  for  rhe  implen^ntation  of  an  8080'based 
control  system.  (Detailed  review  in  Kilobaud  ^)  Published  by  Osborne 
Associates,  $7.50.* 

•  6800  PROGRAMMING  FOR  LOGIC  DESIGN  Oriented  toward  the  industrial 
user,  descrities  the  process  by  which  conventional  logic:  can  be  replaced  by  a  6800 
microprocessor*  Hardware,  software,  and  interlacing  techniques  are  discussed. 
This  reference  provides  practical  information  that  allows  an  experimenter  to 
design  a  complete  micro  control  system  from  the  "ground  up."  An  excellent 
reference  I  Published  by  Osborne  Associates.  S7.50/ 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
%  Add  S1 .00 shipping  6i  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine- 
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•microcomputer  dictionary  fills  the  urgent  need  to  become 
quickly  acquainted  with  the  tefminology  ^f^ci  nomenclature  of  the 
revolution  in  conrputers*  Over  5000  definitions  of  terms  and  concepts 
(704  pages)  relating  to  microprocessors,  microcomputers  and  microcon- 
trollers. There  is  also  a  comprehensive  electronics/computer  abbreviia- 
fions  and  acronyms  section.  $V5.9S.* 

•  COMPUTER  PROGRAMMING  HANDBOOK  by  Peter  Stark.  A 
complete  guide  to  computer  programming  end  data  processing.  Includes 
many  worked  out  examples  and  history  of  computers,  S9.95t* 

•  MV    COMPUTER     LIKES    M£    ,,.    WHEN    I    SPEAK    BASIC    An 

introduction  to  BASIC  .  . .  simple  enough  for  your  kids.  If  you  want  to 
teach  BASIC  to  anyone  quickly,  this  booklet  is  the  way  to  90.  $2.00/ 
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•SCELBrS    GALAXY    GAME     FOR     THE 

**6800"  "Galaxy"  pits  the  operator  of  a 
spaceship  against  atien  craft,  as  well  as  such 
variables  as  speed,  time,  and  ammunition,  No 
two  games  are  the  samel  $14.95/ 

•  6800  SOFTWARE  GOURMET  GUIDE  & 
COOKBOOK  Th^s  manual  describes  sorting, 
sear<^mg,  and  many  other  routines  for  the 
8080  user.  ^.95,* 

•  SOSO  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK  Describes  sorting,  search- 
ing, and  many  other  routines  for  the  8080 
user.  $9,96.* 

•  CMOS  COOKBOOK  by  Don  Lancaster. 
Another  winner  from  the  author  of  the  RTL 
and  TTL  Cookbooks.  Details  the  application 
of  CMOS^  the  low  power  togic  family  suitable 
for  most  applications  presently  dominated  by 
TTL.  Eight  chapters  cover  all  facets  of  CMOS 
logic,  prefaced  by  100  pages  detailing  the 
characteristics  of  most  CMOS  circuits.  Re- 
quired readmg  for  every  serious  digital  experi- 
menter. $9.95.* 

•  HOBBY  COMPUTERS  ARE  HERE  If  you 
(or  a  friend)  want  to  come  up  to  speed  on 
how  computers  work  , , ,  hardware  and  soft- 
ware .  .  *  this  is  an  excellent  book.  It  starts 
with  th#  fundamentals  and  explains  the 
circuits^  the  basics  of  programming,  along 
vtfith  a  couple  TVT  construction  projects, 
ASCII-Baudot,  etc.  It  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers, 
$4.95,* 

•  FUN  WITH  COMPUTERS  AND  BASIC  by 
Donald  D,  Spencer,  contains  an  easy-to -under- 
stand explanation  of  the  BASIC  Programming 
Language  and  is  intended  for  persons  who 
have  had  no  previous  exposure  to  connputer 
programming  but  wont  to  team  BASIC 
quickly^  easily,  and  interestingly.  Over  half 
the  book  is  devoted  to  problems  using  games, 
puzzles,  and  mathematical  recreations  (you 
don't  need  a  math  background  to  understarKJ 
most  of  the  problems  in  this  book),  A 
superior  book  for  self-teaching  and  learning 
computer  programming.  $6.95,* 
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•  THE  STORY  OF  COMAjTERS  by  Donald 
D.  Spencer  is  to  computer  books  what  Dick 
snd  Jane  is  to  novels  .  , .  extremely  elemen- 
tary, gives  the  non-computerlst  a  fair  idea  oi 
what  the  hobbyist  is  talking  about  when  he 
speaks  computer  lingo.  Attempts  to  explain 
what  computers  are  and  can  do.  $4J95,* 

•MICROCOMPUTER    PRIMER   by   Mitchell 

Waite  ar»d  Michael  Pardee,  Describes  basic 
computer  theory,  describes  the  world  of 
microcomputing  in  "real  world"  terminology, 
explains  numbering  systems,  and  introduces 
the  reader  to  the  world  of  programmtng. 
There  is  probably  no  better  way  of  getting 
involved  with  the  exciting  new  hobby  of 
microcomputing.  $7.95.* 

•  INTRODUCTION  TO  MICROPROCES- 
SORS by  Charles  Rockwell  of  MICRO  LOG. 
An  ideal  reference  for  the  individual  desiring 
to  understand  the  hardware  aspects  of  micro- 
processor systems.  Describes  the  hardvvsre 
details  of  computer  devices  in  terms  the 
beginner  can  understand,  instead  of  treating 
the  micro  chip  as  "black  box;"  Addressing 
schernes,  registers,  control,  and  memory  are 
all  explained.  General  information  about 
hardware  systems  Is  provided.  Specific 
systems  are  not  described  and  programming  is 
only  briefly  discussed,  $17.50*  US  and 
Canada,  $20  elsewhere. 

•  THE  NEW  HOBBY  COMPUTERSI  This 
book  takes  it  from  where  '*Hobby  Computers 
Are  Here"  leaves  off,  with  chapters  on  Large 
Scale  Integration^  how  to  choose  a  micro- 
processor chip,  an  introduction  to  program- 
ming, low  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor /editor  system,  an  audible 
logic  probe  for  finding  those  lough  problems, 
a  ham's  computer,  a  computer  QSO  machine 
,  , .  and  much,  much  morel  34 .95.* 

•  KILOBAUD  The  Small  Computer  Magazine 
written  for  the  non*PhD  computer  hobbyist 
who  wants  to  know  what's  new.  $2,00  each  at 
the  newsstand,  $1 5.00  for  1  year  sub. 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  yoor  order  on  a  separate  piece  of  paper  and  mail  to; 
73  Radio  Bookshop  •Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information, 
dj4  Add  ^1 .00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazir*e, 
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•COMPUreR  DICTIONARY  by  Donald  D. 
Speficer.  Defines  woi-ds  and  acronyms  used  by 
computerist^  in  a  clear,  eoiy  to  understand 
style.  Over  2000  definitions  are  provided. 
This  reference  is  a  must  for  the  individual 
getting  started  in  the  world  of  microcom- 
puters.  Published  by  Camelot  Press,  $5.9B/ 


•CHEMISTBYWITH  A  COMPUTER  by  Paul 

A,  Cauchon*  Contains  a  coHectior^  of  tutorial, 
simulation  and  problem  generation  computer 
programs.  Sim  ul  at  ions  provide  mod^s  of 
lengthy  laboratory  experimentation  beyond 
the  limited  dassroom  timef r ame  and  enhanct* 
ment  of  course  studies  by  efVcour3gin§  pre- 
laboratory  res^rch.  Use^le  with  almost  any 
chemistry  course  at  the  high  school  or  college 
leveL  Written  in  BASIC.  Price  $9 S5.* 

•TYCHON'S    8080    OCTAL   CODE    CARD 

Slide  rule-like  aid  for  programming  and 
debugging  8080  software  . . .  contains  all  the 
mnemonics  and  corresponding  octal  codes* 
Only  634x3  inches,  provides  neat,  logical 
format  for  quick  reference.  Back  side  of  card 
is  printed  witft  an  ASCII  code  chart  for  128 
characters  plus  the  B030  status  v/vord  and 
register  pair  codes.  Aiso  available,  Tychon't 
B080  H&x  Code  Card^  same  as  above  only  has 
hex  codes  instead  of  octaL  Only  S3.00*  each. 


•1976  PERIODICAL  GUIDE  FOR  COM- 
PUTER I STS  IS  a  20  page  book  which  indexes 
o^ier  1,000  personal  computing  art  ides  for  the 
entire  year  of  1976  from  Byte,  Creative 
Computing,  Digital  Design,  Dr.  Dobbt 
Journal,  EON,  Electronic  Design,  Electronics^ 
Interface  Age,  Micro  trek.  Peoples  Computer 
Company,   Popular  Electronics,  QST,  Radio 

Electronics,  SCCS  Interface  and  73.  Articles 
are  indexed  under  more  than  100  subject 
categories.  Price  $3.00.*  New  January  —  June 
1977  Edition -$3.00,* 

•  A  QUICK  LOOK  AT  BASIC  by  Donald  D, 
Spencer.  A  perfect  refererice  for  the  beginning 
programmer.  Assumes  that  the  re^er  has  no 
previous  programming  experience,  A  $elf^ 
teaching  guide  for  the  individual  desiring  to 
learn  the  funds mwitaJs  of  BASJC,  the  most 
common  hobbyist  programming  language. 
Price:  $4,95' 

•  HOME    COMPUTERS:    S^O    Questions    Sr 

Answers  by  Rich  Didday.  Two  books  aimed 
exclusively  at  Ehe  novice  computer  hobbyist/ 
home  computer  user.  Written  in  a  rather 
unusual  style  which  has  a  beginner  asking 
questions  vifhich  are  answered  by  a  person 
with  a  substantial  background  in  computers 
and  personal  computing.  The  Questions  ar« 
just  the  kind  beginners  corne  up  w'rth  . . .  and 
the  answers  are  presented  in  easy-to-under* 
stand  terms  (usually  with  a  diagram  to 
illustrate  the  point).  Both  the  hardware  and 
software  aspects  of  home  computing  ar« 
covered  from  A  to  Z.  An  index  in  both  books 
makes  them  ideal  as  reference  material  for 
anyone.  Volume  I:  Hardware  —  $7.95*; 
Volume  2:  Software  -  $6J95*. 
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•  SIXTY  CHALLENGI1SIG  PROBLEMS 
WITH  BASIC  SOLUTIONS  Donald  Spencer. 
Provides  the  serious  student  of  BASIC  pro- 
gramming with  interesting  problems  and  solu- 
tions. No  knowledge  of  math  above  algebra 
required.  Includes  games,  programs  for  finan- 
cial interest,  conversions  and  numeric  manip- 
ulations. Price:  $6,95* 

•  SOME  COMMON  BASIC  PROGRAMS 
published   by    Adam    Osborne  &   Associates, 

Inc  Perfect  for  non-technical  computerists 
requiring  ready  to  use  programs.  Business 
pn>grams  like  depreciation  formulas,  loan 
payment  solutions  and  Moan  interest  rates: 
math  routines  containing  statistical  packages 
and  polynomial  derivations  p  ^  *  plus  miscel- 
laneous programs.  Invaluable  for  the  user  who 
is  not  an  e>!pertenced  programmer.  All  will 
operate  in  the  stand-alone  mode.  $7.50* 
paperback, 

•  THE  SECRET  GUIDE  TO  COMPUTERS 
Parts  1,2,  and  3  by  Russ  Walter.  Part  One 
describes  computers  in  general  and  after 
reading  for  ten  minutes  you  will  be  writing 
simple  BASIC  programs!  Employs  a  step-by - 
step  teaching  process,  the  end  resuU  being  a 
vworking  knowledge  of  BASIC,  Pan  Two 
discusses  computer  appi  ications.  it's  one  thing 
to  master  the  syntax  of  a  language  such  as 
BASIC  and  another  to  solve  problems  using 
the  new  tool.  This  also  provides  useful  tech- 
niques in  problem  solving.  Part  Three 
describes  programming  languages.  Ever  heard 
of  APL  and  QLISP?  BASIC  is  not  the  only 
language  used  to  program  computers,  and  as 
the  hobby  industry  grows  additional  lan- 
guages will  become  commonplace.  ?th 
edition.  Part  I  -  S2.75*;  Part  II  -  S2,60^: 
Part  III^S3.50.* 

•  FORTRAN  PROGRAMMING  By  Donald 
Spencer.  If  you  are  familiar  with  BASIC  you 
will  appreciate  the  additional  capabilities  of 
FORTRAN,  a  computer  language  with  most 
of  BASIC'S  features,  and  much  more!  FOR- 
TRAN was  designed  for  complex  numeric 
calculations;  and  possesses  extended  I/O  capa^ 
bility.  It  ts  easity  learned,  as  it  is  an  English- 
like  computer  language,  $7.9B, 

•  FORTRAN  WORKBOOK  by  Donald 
Spencer.  Provides  practical  exampi^  and 
problems  to  solve.  Almost  all  micros  support 
BASIC  -  it  won't  be  long  before  FORTRAN 
is  commonplace*  Don't  miss  the  programmino 
boat  . . .  learn  FORTRAN;  and  be  ready  for 
the  next  language  boom!  S4»95." 

•  Scientific  Resdareh  Instrumefits'  BASIC 
SOFTWARE  LIBRARY  is  a  complete  do-it- 
yourself  kit.  Written  in  everybody's  BASIC 
immediately  executable  in  ANY  computer 
with  at  least  4K,  no  other  peripherals  needed » 
Over  700  pages  of  source  codes,  descriptions 
and  instructions.  VoL  I  contains  business  and 
recreational  programs  and  is  300  pages.  VoL 
H  is  260  pages  and  contains  math^  engineer* 
Ing^  statistics  arKJ  plotting  programs.  VoL  III 
contains  money  managing,  advanced  business 
pfop^ms  such  as  billirvg,  A/R,  inventory, 
iKoyroll,  etc.  Vol.  IV  cof^ tains  general  purpose 
programs  like  loans,  rates^  retirement,  plus 
games:  Poker,  Enterprise  (take  charge  while 
Capt.  Kirk  is  away),  Football  and  morel  Vol. 
V  is  filled  with  experimenter's  programs 
including  games,  pictures  and  misc.  problems 
like  'logic."  Vols.  I  &  II  $24.95*  each,  VoL 
III  $39.95,*  Vol.  IV  &  V  $9,95  each.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
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•THE  COMPUTER  QUIZ  BOOK  by  Donald 
D.  Spencer  h  written  for  readers  who  would 
like  to  test  themselves  on  basic  computer 
concepts.  It  may  be  used  effectively  by 
students,  teachers,  laymen,  programmers,  per- 
sonal computer  users,  or  anyone  #*sc  inter- 
ested in  checking  their  knowledge  of 
computer  concepts,  $5,9 5u* 

•  MASTER  HANDBOOK  OF  HAM  RADIO 
CIRCUITS  This  is  an  encyclopedia  of  amateur 
radio  circuits,  gJeaned  from  past  issues  of  73 
Magazine  and  carefully  selected  according  to 
application.  You'll  find  many  you've  never 
seen  before,  some  new  twists  on  the  trred  and 
true,  and  several  that  have  been  long  for* 
gotten  but  are  well  worth  remembering. 
Whether  your  interest  ranges  from  rage  hewing 
to  EME,  from  CW  to  slow^scan  TV,  from  DX 
to  county  nets,  this  handbook  will  be  a 
welcome  addition  to  your  shack.  $8.95.* 

•  HOW  TO  BUY  &  USE  MINICOMPUTERS 
AND  MICROCOMPUTERS  by  Wm,  Barden, 
Jr.  This  book  discusses  these  smaller  brethren 
of  computers  and  shows  how  the  reader  can 
become  a  part  of  the  revolution  —  how  he  can 
own  and  use  a  functioning  computer  system 
in  his  home  to  do  a  variety  of  practical  or 
recreational  tasks.  $9.95** 

•  HOW  TO  PROGRAM  MICROCOMPUTERS 

by  Wm.  Bar  den,  Jr,  Here  is  a  guide  to 
assembly  language  programming  of  the  Intel 
SOSOp  Motorola  MC6800,  and  MOS  Tech- 
nologv  MCS6502  microprocessors.  It  is 
written  especially  for  tDeginning  programmers 
with  hobbyist  microcomputers  based  on  one 
of  these  three  chips.  The  topk:s  covered  range 
from  data  manipulations  at  the  bit  level  up  to 
dat3  handling  of  tables  and  lists,  and  from 
simple  adds  and  subtracts  up  to  floating-point 
operations*  $8,95,* 

•  YOUR  OWN  COMPUTER  by  M,  Waite  and 
M.  Pardee.  The  personal  computer  has  been 
touted  as  the  next  consumer  product.  But 
most  individuals  still  wonder  why*  Much 
technical  material  has  been  written  but  there 
is  little  material  for  the  average  Individual 
without  an  extensive  background  in  elec- 
tronics. This  book  removes  the  stigma  of 
complexity  that  surrounds  the  computer  and 
has  succeeded  in  providing  a  simple  easy-to- 
understand  guide  to  these  units,  $1,95,* 

•  IC  TIMER  COOKBOOK  by  Walter  Jung. 
This  book  provides  an  excellent  Introduction 
to  the  field  of  IC  timers  and  their  applications 
for  anyone  involved  in  modern  solid-state 
electronics  —  from  hobbyist,  to  technical  and 
engineering  student^  to  practicing  technician 
or  engineer.  Not  only  does  it  contain  many 
practical  and  useful  circuits,  it  is  also  a 
valuable  reference  of  basic  theoretical  infor- 
mation. $9.96.  * 

•  ADVANCED  BASIC  -  Application  and 
Problems  by  James  Coan  is  for  those  vvho 
want  to  extend  their  expertise  with  BASIC. 
Offers  advanced  techniques  and  applications. 

$a9a* 
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•MICROPROCESSORS  FROM  CHIPS  TO 
SYSTEMS  by  Rodnay  2aks  is  a  complete  and 
detailed  introduction  to  microprocessors  and 
microcomputer  systems.  No  preliminary 
knowledge  of  computers  or  microprocessors  is 
rectuired  to  read  this  book^  although  a  basic 
engineering  knowledge  is  naturally  an 
advantage.  Intended  for  all  wishing  to  under- 
stand the  concepts,  techniques  and  com- 
ponents of  microprocessors  in  a  short  time. 
$9.95.* 

•  MICROPROCESSOR  INTERFACING 
TECHNIQUES  by  Austin  Usea  &  Rodnay 
Zaks  will  teach  you  how  to  interconnect  a 
complete  system  and  interface  it  to  all  the 
usual  peripherals.  It  covers  hardware  and 
software  skitis  and  techniques,  including  the 
use  and  design  of  model  buses  such  as  the 
IEEE488or  S100.  $9.95-* 

•  THE  "COMPULATOR"  BOOK  -  Building 
Super  Calculators  &  Minicomputer  Hardware 
with  Calculator  Chips  by  R,  P,  Havil^^d 
provides  ideas,  design  info  and  printed  circuit 
boarcfe  for  calculator  chip  projects,  rrieasure 
tirne.  tie-in  with  a  Teletype  to  create  a 
virtually  infinite  memory  system,  and  count- 
less other  functions.  S7.9SL* 

•  MICROPROCESSOR  PROGRAMMING  fdr 
Computer  Hobbyists  by  Neill  Graham  is  for 
the  hobbyist  interested  in  intermediate  and 
advanced  techniques  of  programming  and 
data  structurmg.  Written  to  take  up  where  the 
computer  manufacturers"  instruction  manuals 
arid  the  introductory  programming  language 
texts  leave  off.  $8,95.* 

•  DISCOVERING     BASIC     -     A     Problem 

Solving  Approach  by  Robert  E.  Smith  deals 
with  progressively  more  complex  problems 
which  allow  the  reader  to  discover  the  vocab- 
ulary of  BASIC  language  as  he  develops  skill 
and  confidence  in  putting  it  to  work.  Clear 
and  concise  explanations.  Problems  used 
cover  3  wide  range  of  interests  —  insurance, 
geometry,  puzzles,  economics,  etc.  $6.85.* 

•  BUILO-IT  BOOK  OF  DIGITAL  ELEC- 
TRONIC TIMEPIECES  by  Robert  Havilsnd  is 
a  data-packed  guide  to  building  every  time- 
keeping device  you  can  imagine'  rugged  ship- 
board clocks,  second-splitting  digital  IC 
chronometers,  decorator  digital  clocks,  a  pre- 
cision timer,  a  frequency-period  meter,  a  tide 
and  moon  clock,  an  automatic  alarm  setter, 
etc*  Includes  full-size  printed  circuit  board 
layouts.  $6.95,* 

•THE  8080A  BUG  BOOK-MICROCOM- 
PUTER INTERFACING  AND  PROGRAM- 
MING is  written  for  the  8080  user  who  has  a 
knowledge  of  digital  elements  and  operations. 
This  book  will  be  invaluable,  as  it  explains  the 
fundamental  tasks  of  microcomputer  inter* 
facing  and  the  associated  microcomputer  I/O 
programming  for  8080-based  microcom- 
puters. Only  $9^5.* 


•  INTRODUCTION  TO  RTTY  A  beginner's 
guide  to  radioteietype  including  teletype- 
writer fundamentals,  signals,  distortion  and 
RTTY  art.  You  can  be  a  RTTY  artist!  A  73 
publication,  $2.00.* 


Use  the  order  card  in  the  back  of  tills  magazine  or  Itemize  your  order  on  a  separate  piece  of  paper  and  mall  to: 
73  Radio  Bookshop  •Peterborough,  NH  03458*  Se  sure  to  include  check  or  detailed  credit  card  information. 
^Add  $1.00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  or>  books  not  published  by  73  Magazine. 
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Savings  of 

$20.00-$30.0O  on 

cassette  tapes!! 

10  digitally  certified  C60 
tapes  for  only  $19.00 
Bought  individually  you  pay 
up  to  $4.00-$5.00  per  tape!!! 

Interested?  Read  on  . . . 


Vou  prabablv  ^now  that  it  you  want  to  be  sure  of  s^vmg  a  pfogram  on  a  cat- 
»rtte  yo**  mult  have  aotjd  tjpe  terv  good  ta|>e  The  be*!  for  thtj  use  is  dtgitiitlv 
certified  («pe  This  i*  spKi'lly  made  caisette  l*pe  which  is  guaranteed  noi  to 
have  any  drop  outs.  hkimnaJIv  this  digitally  certified  tape  is  so  expensive  that 
movl  hobbyists  try  to  make  do  with  the  better  grarfn  o#  audMi  ta|>e  This  is  why  so 
fiunv  pfOfrajTU  Jo*e  hits  here  and  there 

Kiloinud..  by  virtue  o4  its  buying  power,  has  been  «ble  to  |et  fome  top  grade 
BASF  digitally  certified  casMttes  and  niake  them  avaiJableat  ordinary  Audio  tape 
prices  Chit  main  buitr^eu  i»  ptibhshmg  magaitrtes  and  books,  so  when  we  iLie 
able  to  cooie  up  with  a  deal  like  this  we  l^ke  to  pass  it  aJong  to  yoii  at  the  towest 
pf  ice  we  can  ^n  this  case  we  ZMn  send  vou.  postpaid  in  (her  U;S  ,  ten  digitally  cei^ 
titled  C-60  cassettes  for  only  $19 

These  are  f^  minute  ca^setle^  to  you'tl  be  able  to  store  enormous  amounts  of 
programs  and  data  on  them.  We  don't  know  bow  long  we'll  be  able  to  make  thi» 
IriCrcdlble  deal  available  (o  you„  so  ru&h  your  order  and  )tOck  up  while  the  bar- 
gain last*.  These  prices  are  Aubjetl  to  change  without  notiCD  .  possibly  with  our 
neitt  stocking  order  from  the  manufacturer  who  may  discover  that  he's  charged  us 
too  little 


Us€  order  card  in  the  back  of  this  magazine  or  itemize 
your  order  and  send  to: 


73  Magazine  •  Peterborough  NH  03456 


WE  A  THER 
SA  TELLJTE 

HANDBOOK 


$4.95 

Weather  Satellite  Antenna  Systems, 
Receivers^  How  To  Find  &  Track 
SateHites ,  ,  , 


A  complete  satellite 
ground  station  can  be 
built  for  less  than  the  cost 
of  a  good  television  set! 
And  you  don't  have  to  be 
a  mechanical  or  electrical 
genius  J  either.  This  text  is 
fully  illustrated  and  you 
will  find  information  on 
simple  equipment,  meth- 
ods for  producing  good 
pictures  from  the  weather 
satellite,  antennas,  re- 
ceivers, monitors,  track* 
ing  &  automatic  controL 


tlsc  the  order  card  in  the  lade  of  ttm  mM^mriti^  or  itemize  jaar  order  and  tend  lo; 

T3  Ktagaziiie  #  Fetei borougl!^  NH  CtMSS 


^P    _         _        _         _.  „.  M^M^l^*,!™        Jg  III  I        ■  1        M       M^^        II         III        I    I        ■  II^H   ■      II   II       I   ■       ■   I        r  I       ■  11       I  I        ■  I  11  II   ^fei 

SEND  KMK  THESE  GREAT  lOOKS  TODAY] 


•  HOBBY  COMPUTERS  AflE  HERE  If  you  (or  a  friend) 
want  to  come  up  to  speed  on  how  computers  work 
. , ,  hardware  and  software  -  > .  this  is  an  excellent  book. 
It  starts  with  the  fundamentafs  aeid  explains  the  cir- 
cuits, the  basics  of  programming,  along  with  a  couple  of 
TVT  construction  projects,  ASCIl-Saudot,  etc.  This  book 
has  the  highest  recommendations  as  a  teaching  aid  for 
newcomers.  $4;95 

•  THE  NEW  HOBBY  COMPUTERS!  This  book  takes  it 
from  where  "Hobby  Computers  Are  Here*'  leaves  off, 
with  chapters  on  Large  Scaie  integration,  how  to  choose 
a  microprocessor  chip,  an  introduction  to  programming^ 
low  cost  i/0  for  a  computer,  computer  arithmetic^  check- 
ing memory  boards,  a  Baudot  monitor/editor  system,  an 
audible  logic  probe  for  finding  those  tough  problems,  a 
ham*s  computer,  a  computer  QSO  machine  . . .  and 
much,  much  more*  Everything  of  interest  is  there  In  one 
volume.  Don't  miss  this  tremendous  valuet  Only  54,95 

Have  your  credit  card  handy  and  call  tolt-tree 
800*258'5473,  or  u$e  the  card  in  the  tack  of  this 
magazine  and  send  your  check  to: 

73  Book  Dept.  •  Petarborough  NK  03458 

3        (Be  sure  to  inc/udB  $hOO  per  order  for  shipping  &  hand  I  ing  J 


The  New  RTTY  Handbook 

Revised  &  Up  to  Date! 

The  only  up-todate  RTTY  HANDBOOK  available.  The  state-of- 
tiie-aft  is  chaoging  radically  and  has  made  all  other  RTTY  books 
obsolete-  Includes  Ihe  latest  equipment,  terminal  units,  frequen- 
cy shift-keying,  tuning  aids,  RTTY  art  and  accessories.  $S.9S.* 
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*Use  the  order  card  in  the  back  of  this  magazine  or  itemize  vour 
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The 

Challenge 
of  160! 


Tired  of  talking  to  the  same  characters  on  75  &very  evetiing?  Perhaps 
it's  time  to  try  a  new  band  -  something  different  and  exciting. 
Consider  160  meters.  The  "Top  Band"  [s  different  from  any  other 
amateur  alEocatiar>.  Its  propagation  characteristics  ara  unique,  resem- 
hiing  the  standard  AM  broadcast  band.  Amateur  radio's  roots  can  be 
traced  to  160,  as  tt  was  there  (actually,  200  meters)  that  amateur  radio 
began. 

If  you  are  remotely  Interested  in  160  meter  operation,  The  Chatfengs  of 
ISO.  is  for  yau.  Si  Dunn,  the  author,  has  compiled  a  complete  reference 
for  the  new  and  experienced  160  operator.  Eleven  chapters  cover 
everything  from  receiving  and  transmitting  equipment  to  antenna  and 
ground  systems.  This  reference  is  heavily  iilustrattd  and  complile 
schematics  are  provided  for  construction  prajests.  Prices  $4.95. 


Use  the  ordar  card  in  the  back  of 

the  magaiine  or  item  12 e  your  order  on  « 

5#parme  paper  S(  mail  to:  73  Radio  Bookshop/ 

Peterbarougti  NH  0345E.  Be  sure  to  include 

check  or  detailed  credit  card  information. 


BEHIND  THE  TDIAL 

^y  Bob  Grove 

Get  more  fun  out  of  shortwave  listening  with  this 
interesting  guide  to  receivers,  antennas,  frequencies, 
and  interference-  Contains  the  following  chapters: 

•  The  Electromagnetic  Spectrum:  A  Review 

•  Users  of  the  Radio  Spectrum 

•  Surveiffance 

•  Station  Layout  Considerations 

•  Antsnna  Systems 

•  Intjsrference 

Use  the  order  card  in  the  back  of  this  magazine  or  Itemize  yovir 
order  on  a  separate  piece  of  paper-  (Be  sure  to  include  check  or 
detailed  credit  card  information.)  *Add  $1.00  shipping  & 
handSing  charge  for  each  order  and  mall  toi 

73  Radio  Bookshop  •  Peterborough  NH  03458 
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TEST  EQUIPMENT  UBRARY 


•  VOLUME  U  COMPONENT  TESTERS  How  to  build  transistor  testers,  diode  test- 
ers, IC  testers,  voltmeters  and  VTVM's.  Crystal  checking,  temperature,  aural 
meters  for  the  blind,  and  loads  of  other  miscellaneous  data  on  meters .  .  .using 
them,  making  them  more  versatile.  This  is  an  invaluabie  book  at  $4.95  * 

•  VOL  II:  AUDIO  FREQUENCY  TESTERS  This  volume  is  jam  packed  with  all 
kinds  af  audio  frequency  test  equipment.  If  you're  into  SSB,  RTTV,  SSTV,  etc.,  this 
book  IS  a  must  for  you  . .  a  great  book  for  hi-fi  addicts  and  experimenters,  too! 
$4.95* 

•  VOL  ill:  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves,  the  common 
denominator  of  Amateur  Radio.  Such  Items  as  SWR,  antenna  impedance,  line  im- 
pedance, rf  output  and  field  strength;  detailed  instructions  on  testing  these  items 
includes  sections  on  signal  generators,  crystal  calibrators,  grid  dip  oscillators, 
noise  generators,  dummy  loads  and  much  more,  $495.* 

•  VOLUME  IV:  IC  TEST  EQUIPMENT  Become  a  troubleshooting  wizardi  ICs  have 
greatly  simplified  even  the  most  sophistkated  pieces  of  test  equipment  making 
them  fun  to  build  You  can  save  thousands  of  dollars  by  building  your  own  equip- 
ment and  have  a  test  lab  which  would  make  a  university  jealous, 

A  brand  new  book,  IC  TEST  EQUiPMENT,  has  construction  projects  for  making 
37  pieces  of  test  equipment  Square  wave  generator,  pulse  generator,  timer,  audio 
synthesizer,  AFSK  generator,  sync  generator,  counter,  capacity  meter,  etc.  Order 
this  book  today  and  get  started  building  your  own  lab.  $4.95.* 

Use  the  order  card  In  fhe  back  of  the  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to 

73  MAGAZINE,  Peterborough  NH  03458 
Of  phone  toll  free  800-256-5473. 

'ff 

Be  sure  to  include  check  or  detailed  credit  Information.  *Add  $1  shipping  and  handling  charge  for  each  order. 
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MORE    LlillNOi 

IHAN 

EVER 

BEFORE 


Our  NEW  edition  is  150%  as  big  as  any  list  ever 
available  -  nearly  900  more  listings  than  the  previous 
editions.  Plus  new  improved  maps  show  the  location 
by  frequency  of  every  repeater  in  the  states. 

Only  $1.95 


Use  order  card  in  the  back  of  this  magazine  or  itemize  your 
order  separately.  Add  $1.00  shipping  &  handling  per  order, 
and  send  to: 

73  Radio  Bookshop 
Peterborough  NH  03458 


Complete  Movice  Class 
Study  Kit 


9 


Novice 
Class 

License 
Study 
Guide* 


■i^i^  d  Q  i  A  jw<ifliiai>~ 
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TAPE 


2^  COtif  <OUftS£ 


■  NOVICE  CLASS  HANDBOOK 

■  4  NOVICE  THEORY  TAPES 

■  BEGINNER  CODE  TAPE  [5  WPM) 

■  6+  WPM  PRACTICE  CODE  TAPE 


^^^ah^ 


(Seepage  21 6   far  detailed  description  of  this  BARGAIN,) 

Use  order  card  in  the  back  of  this  magazine  or  itemize  your 
order  and  send  to: 

73  MAGAZINE  •  Peterborough  NH  03458 
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IS  HARD  COPY  STORAGE  A  PROBLEM?. 


^^ 


73,  as  thick  as  it  is.  is  more  like  a  floppy  when  it  comes 
to  standing  on  the  bookshelf.  Try  the  73  Library  Shelf 
Boxes, . . .  sturdy  corrugated  white  dirt  resistant  card- 
board boxes  which  will  keep  thenn  from  flopping  around. 
We  have  self-sticking  labels  for  the  boxes,  too,  not  only 
for  73,  but  also  for  Klfobaud .  . .  and  tor  CO.  QST,  Ham 
Radio,  Personai  Computing,  Radio  Etectronrcs,  tnter- 
face  Age,  and  Byfe.  Ask  fof  whatever  stickers  you  want 
with  your  box  order.  They  hold  a  full  year  of  73 . ,  or 
Kilobaud.  Your  magazine  library  is  your  prime  refefence, 
keep  it  handy  and  keep  it  neat  with  these  strong  library 
shelf  boxes  . . .  One  box  is  $2.00.  2  boxes  are  $3.00  and 
eigtit  boxes  are  StO.OO.  Be  sure  to  specify  which  labels 
we  should  send.  Have  your  credit  card  handy  and  call 
our  toH*free  order  number  800-258-5473,  or  use  the  order 
card  in  the  back  of  the  magazine  and  mall  to: 

73  LIBRARY  SHELF  BOXES  Peterborough,  HH  03458 


For  a  little  bit  extra 
YOU  CAN  go  first  class  / 

*  .  .  .  And  binders  for  your  73  Magazines  are  the 
first  class  way  to  go. 

Your  back  issues  of  73  are  your  very  best  encyclopedia  of 
electronics  and  you  don't  want  to  lake  aiiy  chances  on  losing 
any  of  them.  If  you  put  them  into  the  liiindsome  73  Binders, 
you'U  have  your  copies  when  you  want  them  . .  .  and  all  together 
with  thai  yearly  index  in  the  December  issue.  Why  is  it  that  the 
article  you  need  the  most  h  always  in  a  missing  issue?  Lerssee 
.  ♦ ,  did  Charlie  borrow  it  or  did  it  get  lost  when  we  cleaned  up 
lasi  year?  Get  a  binder  ,  . ,  only  S6*50  in  red  with  gold  Ictterinj;. 
Two  foi  SI  2.00. 


Use  the  order  c^rd  in  the  back  of  tlie  maga^.ine  or  itemize  your 
order  on  a  sepaiate  paper  &  inai!  to^ 

73  Magazine  Binders 
Peterborough  NH  03458 

Be  sufc  to  include  check  or  detailed  cTcdit  card  information. 
Add  SI, 00  shipping  &  handling  cliarge  for  each  ordet. 


ADVERTISER 
index 


4^4* 

Al 

A3* 

A3 

■ 

A  40 
A40 
A51 

43« 

.19 

ASC 

A15 

Bn 

13211 
B30 
C3 

ce3 

CH>B 

C^ 

Cfi 

C9 

CGt 

ain 

a& 
t»zi 

El 

El* 

»f 

Et7 

ft 

FS 

fj 

Cl? 

<i4 

« 

H3 
H1« 
HI 
HIi 

n 
i$ 

I  TO 

J» 

J1 
J2 
J9 

J  Id 
ma 

K\* 
KB 

Ln 
Mae 

NH1 
Hi 

OS 
03 

PI 
rti 

c» 

AJ 

I 

ms 
^m 

T31 
Tl3 

T3? 
TIB 
Tl 

US 
VI 

VlEi 

V5 

WlH 
W2 

)ei 

VI 
71 


ABC  CJi^i_M9t«PM,  9* 

Ahtma  TdHw  QfiittiUnv  58 

Arrucmu^  CDmpuijnf  fB   t1% 

Anfniaiir  nafio  Supply  at  Rtaih^tMa^  Inc. 

AinalMur  RKhn  Supply  ai  fjuvrh  Allintl. 

Amilsui  R^M  of  nacfwmr    IBS 

Atnidan  Ameliiks  57 

Apl'Tcm  Lalkjr J Inrlat    llS 

AtUJCMiBtl  Rida    193 

ACtinri  l^amFntiVil   U 

Barkw  «*  VtJ  iHI-flmson   57 

Brrttcil  ElBtlTOfiiei  fi& 

anti  aWsy  Radio    157 

Qulldl  &lecTn;iTik;(   2113 

Burf^hfifili  AmuiiBur  Cenli^    & 

CifCoCdinntirnicillonw,  Ini:-    133 

CtonQ  ei 

Coihil   133 

Culn^'lnlp  S-ilvvr  Ctiitipiny    13-3 

ContmufiJcaTioni  C«ifiur.  CA    IBT 

ComrnufiKiTtDnt  C«nt*t.  NE  0?',.  TB? 

CT'ETFnrtTU'njcatkinf.  5f^Ci#|i|ti.    10,   IT 

Cuntitwniad  SfMci^un   3 

CushiTcti    Mfi 

PitW  ^    DaM  CnitnpMnr   tl4 

Diflt*!  EkcbTMiicf    1^ 

Ofvmr^imi  SvTintv  1nriiulF«H    tat 
pjTtfltnn    133 

E^V^tt^flV    lla 


1«l 


l»1 


tKi«iE|C«rpH    11%  MS 


109 


tin  I  rnwM^i 
Hat-TiVMH   179 
H^CMtfTB   It* 
HbHiR^toCenM  311 
H«^  lr9Pi«s  IfV  3^ 

H»ifi|rqn|iCi  PA    74 

Mwwv>^^»  Clf 

l-lci£t£il  Maun     1^ 

iCOIlil    <45 

Inte^j^TBd  CtftiuiSr  Uithd.    1H 

inq^riattaru-t  Dila  Svi»rni,  Inc., 
Iildttri  Aitf^nirtfli    13fl 

Jamflft  £  Ivctron  ici  3D7 
JUn  Cryjtnh   5B 
JBW  IflfeEtll-Dnii^a..  Iiti;.    1tG 
JIVt  liidustntii  192 
JFtg,  E1gcfrc)niG£   139 

Kanvfaoi    C'lV,  7 
Kw  1If>.  rinnki  130 

Long'c     l-rctronits   14li  1*5 

MMJiMin  Ekfiianic^  Sufi^ly   ^ 
iMkgiFWf*  Ebcuvnk;  Lri»  153 
VHMaid  InHirnuiiHui  iU 

OK  HbchirvF  &  T«l   1CW.  10$ 
^kc-Ti^Hl  132 

E^lKtFDnica     IT 

r^  €eiiiindw*l^n«  ijl 

rc^r^^*!  I*' 

hutUdl  C^^i  rmiliiMii   tip 

Qimsi  EJtetraAia  5« 

fti^q  DnfribwiPi  if?  * 

n-m^  EMuatiMim^   134 
RW£iKtr«M^  1» 
S'vFlHiwASpnar    \M 

s-r  AMft«iw  n^tfv  Sm ioB  m 

ST  Elreta^ona^  71 

^liBvtE^tronki  73 

S^imnutuTV  I  mtrumam  CiQrpvtrKirt 

Svrplm  ElpctroFlici   211 

TtlaplWrtB  £[tuifin.Mpi1  COfTT«*IV    (3P 

TBlpvivon  Ei^uipniflnT  Aiiwi4tii  73 

Ten  Tk  13 

T!>TT»stFai^iC5,  Inc.   133 

Tfpc  6l#-ctroFthCi  Ific,   tBB 

TrfTsk,  Int  20B 

TuliB  ftjjid'iD  Elscifonifft  1fli1|-170 

UnircD-Roltn  57 

VEZ  AED    163 

VHF  Engin«4ina  91 

VV«|i;oni  ETDDJnuirina    1M 

VU^flmm  E  Eec|rDni(3    T3A 

I^N^n  Ejpililrpintcb   ?1 

X4fB^    132 

¥«#uj  f  ^fron'ia  Cgnwlw"  CI  1 1.  Ifii.  t§ 

ZZZ  Eicclf Dflle^  Jfic    1fi3 

33 99>.  213-22S6 


luvwfnvl 


131 


226 


;<€>» 


BASIC  N«2mf£dil»viS4.% 

BASIC  Sortwarc  LibrvY 

Vol.  I  -SS-I^S,  l/ol.  H  ~  tM.95 

Vot  in  -  S 39.95;  Va).  IV  -  M.W 

Vol.  V-Sft95 
B4»»nd  the  Di^[  $4  tS 
Butld-Et  Book  of  Diqiul  llnctronic 

Timepieces  S€.9i5 
Chitnnpsti>^y  wiih  a  Compuier  $9. 95 
CMO£  Cookbook  S9.9B 
"COTTipulator"  Booh  ST.9$ 
Cdmputer  DicTtonerv  $B.95 
Compuier  ProgramiriiTig  HiHidbaak  S9.95 
Comixjter  QiiiE  Book  SFi.9B 
73  Dipal^^  &  Lqhb  Wirp  Antinnpif  EiO 
D  AtiaVBririti  Sunc  ^B.S^ 
Fascinating  World  of  Rad»0 

Communication  $3»9S 
Fcrtrdn  ProgrHinrniOH  S7.d5 
Fqt Iran  Workbook  £4.3^5 
Fun  Mii^  [;omfHiter«  «nd  BASIC  ¥6.95 
Hobbv  Cornputori  Art  Hwal  M-93 
H&in«  Computer  2^^  QuPttKOnii  Arrd  An#wHri 

Vol,  J  ^  57,95.  Vol.  tl  -  S6.9S 
Kdw  To  Buy  &  tJfc  Mmoomputiafi  ft 

Mii:rE]e£}Tr^vl«r¥  S9:9S 
Haw  To  li^akt  B«t[vr  QSLt  S2,0Q' 
How  Td  f¥oflfam  Mici'oeo<ncHj'lvf«  SEL99 
IC  aP  Amp  Co{}^ book  S1Z.9D 
I C  Tmwr  CookbcMik  S3.95 
Ark  IntFQfbctiofi  to  MiOt&BQfllpmlItt 

Vol.  I  -  S7.S0:  Vol.  n  -  ttZ.iiO 
Introduction  to  fift'CfsproGBtipfi$l7<.iO 
Inboductiijn  To  RTTV  i2J0i& 
Uuib-  Handbook  at  l^m  ft  id  bo 

Cifcuiti$a.9& 
Microcoirtputtf  Dielionvv  S15,K 
M'icrocoin(HJt<w  PrimM'  $7^5 
MgrppfociMBn  froffi  Chipi  m  SyitMT>t  S9,i5 
Micf4proc«HQr  rnt«rffldil|  TK:hniqu«  SSI,9S 

Kohbv*its  Sa  9S 
mv  Cbmputar  Ukti  M*  .  .  .  Whan 

I  SfMsk  BASIC  £2.d<l 
Mew  Hobby  Domputin  $4.9 B 
Periodicil  Gui<l«  tof  Co mpu iirtiCi  197&  !F3^Q0 

J«<i^— June  '77  $3,00 
A  Quick  Look  At  BASIC  $4.Q« 
Hf  Digital  Tftst  Equiprni-nt  Vdu  cio  Built!  $5.95 
Rfivifiod  ntpaaiftr  Atlqagf  %he  tntUii\Norid%\.2B 
nru  Cookbook  $6 ,Ba 
Th?  hie*  BTTY  Handt^ook  *E,9S 
Scelbi's  Galaxv  Garufi  lot  Iho  6800  $14.9B 
Tha  Siacrst  Guide  to  Uompuiert 

Pari  I-  £Z.75;P»rtll  -  82.50 

Pan  HI  -S3l50 
Som«  Camman  Ba^k  PrQi^fianii  $7.50 
SSTV  Handbook  -  Hard  57.00,  Soft  -  iSJOO 
The  Storv  «f  Cfirnp^ttn  S4.95 
Study  Giiid« 

NDirii»S4.9S       Adviive^d  $5,95 

General  SS,95       CvlriCkti SS.SS 
TiBi  Equ^nsnt  l^tbrjry 

Vol.  1  Componoit  TntanS4,9S 

Vo2.  II  Audio  Ffv^titnc^y  Tttteri  S4.95 

Vol.  Ill  Plad^D  Freqwencv  T4»^t«r>  £4  'SS 

Vol.  rv  iC  T«it  Ejiiu^iiTwnt  &4.9S 
TTL  Cookfaodk  ^8.9^ 
TVT  CDokbooJt  S9.9S 
Tvchun's  StSO  H«>  Code  Cerd  $1 C^ 
Tvehon'i  BOeO  Octal  Cod*  Cwtn  t3.00 
The  LkKhr^rouod  Buyttif  Qt^iSe  SSLtB 
VHF  Ant  Hwidbo^  $4.96 
Virtical  Bejini  «nd  T^timele  AntenFiii  SS.SO 
Vll«4d>er  &  Id!  Kite  Hindiook  S4.9S 
Wfijt  To  Do  Af  ler  Voy  Hit  RaitiiD  $8.00 
YwtT  Own  Compuivr  M\j9^ 
60  ChallwginB  fVoblvnH  l^ilb  BASIC 

SDlutiom$€.95 
10$  BASIC  Computer  QurruH  S7.S0 
1001  Pr3<:iicali  Etaelronic  Cireuiu  $9  95 
tlRrtO  Sofiwera  Gaurmflt  Guide  and 

Cookbook  £9.95 
&0D8  So  Ft  ware  Gdurin«t  Guld*  tndi 

Coohbook  $9.95 
eaOQ  Program ming  for  Lofllc  D#ilqn  $7,50 
BOBO  Program rring  for  Lodjc  Diiilgn$7.5Q 
BOBO  a  Bugbook  ^  S9.96 
Buck  i»tiie  Bunclles  2g  differenT  dajiiH  $10,00 
73  gfcndBTS  Se,DO  da,;  2  for  Sit. 00 
KilobBUd  T  ve^r  (ub.  $10.00 
73  1  v^st  sub.  $15.00 

Bumpfif  Stickers  &[U  PL;  Any  3  lor  $1.00 
Code  Tjpe^  $4,95  ea,;  4/£l  5  9^ 

S  WPM       134  WPM      6*  WPM    20*  WPM 
Comput^minia  T-fli;rli  55,50 

UbrifY  SheH  BoxeiSa  •■  ;  Si  50  *•  wtiiit^cioal  hot, 
Nowic?  Theoty  ^apm  $1  ^95  lui  of  4} 
QSL*-  Styles  W,  X,  or  V  250  -  $1.95, 

5Cn  -  £14.95 


WIMAUFETfMEOF73l 

Here  is  your  chance  to  win  a  Lifetime  Subscription  to  73  in  our  monthly 
reader  service  d  rawing.  Circle  the  appropriate  reader  service  #  for  desired 
company  brochures,  data  sheets  or  catalogs  and  mail  to  73.  fncfude  your 
zip  code,  please.  LIMIT:  25  requests. 


A46 

A1 

A24 

A2 

A47 

A4a 

A  40 

A51 

A  26 

A6 

A5CV 


A15 

B23 

B24 

B29 

BB 

B30 

CI 

C3 

C21 

C63 

C68 


C58 

ce 

C9 

C67 

08 

D10 

D27 

D20 

D25 

D23 

El 


E19 

E21 

E12 

F1 

F5 

F3 

G12 

G4 

H24 

H2 

HIS 


HB 

Hie 

H3 

H23 

II 

Id 

110 

119 

J& 

J1 

J2 


J9 

J 10 

J8 

K13 

K14 

KB 

LIT 

L9 

L10 

M35 

M36 


M41 

M43 

HZ 

OS 

03 

P15 

P30 

PI 

P31 

P29 

P2 


P21 

Q3 

R1 

R8 

R15 

R21 

R18 

S39 

S33 

SB 


S1Q 
S3S 
S47 
S43 
T31 
T13 
T30 
T32 

Tie 

T1 
T3 


U2 
V1 

V16 
V5 

W17 

WIS 

W2 

XI 

Y1 


This  month's  ARTICLE  WINNER  [title  page  numbsr): 

Name  .^ 


Address 
City^ 


State 


Zip 


00 

< 


POLL 


Age, 


Job  tKle:. 


PLACE 

STAMP 
HERE 


Education:     DHigh  Sctiool 
D  Col  lege  D  Masters 


DPhO 


Approximate   investment    in    radio   equip- 
ment in  1975:  $ ; 

1976  S  ;       1 977  i ; 

Piossible  mvestment  in  1978  $ 


I       What  equipment  have  you  (make,  model) 

I 


I 


How  long  does  it  taka  you  to  read  all  the  ar- 
ticles in  73?^ - _=^ 


Including  yourself,  how  many  people  read 
your  copy  of  73? 


affla(oiasasi' 


Peterborough,  n.h. 


03458 


^-- 


Attn:  Reader  Service 


SUBSCnrSEI       G  1  year  «  $15* 
[j73  Magazine     D3  years  #  $36* 
C Kilobaud  DLife  Sub  @  $195'* 

Please  send  me  the  following  73  prodocts: 


Renewal— Expira,  date, 
DNew  subscription 


/U.S.  &  Canada  onfy, 
(U.S.  currency,  please) 
•* U.S.  only 


Quantuy 

Description 

Unit  Price 

Total 

Please  prrnt  or  type!  Coupon  expires  in  60  days.  Shipping  &  Handling  Charge      $1.00 

Totil 

Enclosed  $ D  Cash        D  Check        D  Money  order 

Bill:        n  Anrterican  Express        D  BankAmeficard/Vi^  □  Master  Charge 


order  form 


Credit  Qrd  ??_ 
EKpiration  date 


\rs 


Signature 


Name 


Address 
City 


State 


Zip 


00 

< 


POLL 


Age 


Jo&  title: 


Educalton:     D  High  School 
C  Col  lege  G  Masters 


PLACE 

CTAMP 
HERE 


CPhO 


Approximate   investment   in   radio   equip> 

ment  in  1975: 1 ; 

1976$ ;      1977  i„^ , 

Possible  Investment  In  1978$ 


What  equipment  have  you  (make»  model) 


How  long  does  it  lake  you  to  read  all  the  ap 
tides  In  73? 


Inciyding  yourself,  how  many  people  read 
your  copy  of  73? 


MasiasM 


Peterborough,  n.h. 


03458 


Attn:  Reader  Service 


WINAUFETIMEOF73I 

Hera  Is  your  chance  to  win  a  Lifetime  Subscription  to  73  In  our  monthly 
reader  service  drawing.  Circle  the  appropriate  reader  service  #  for  desired 
company  brochures,  data  sheets  or  catalogs  and  mall  to  73.  Include  your 
zip  code,  please.  LIMIT:  25  requests. 


A4e 

Ali 

cm 

E19 

H8 

J9 

M41 

P2S 

S10 

U2 

AT 

323 

C6 

E21 

H1& 

J10 

M43 

P21 

S3i 

VI 

A24 

B24 

cd 

£12 

H3 

48 

N2 

03 

S47 

VIS 

A2 

B29 

C67 

PA 

H23 

K13 

OS 

ni 

S43 

VS 

A47 

B8 

D6 

FS 

11 

K14 

03 

HE 

T31 

W17 

A40 

B30 

010 

F3 

19 

KS 

P!5 

R15 

T13 

WIS 

A40 

C1 

D27 

G12 

IIQ 

U1 

P30 

R21 

T30 

W2 

A51 

C3 

D20 

Q4 

nd 

L9 

l»1 

Ftl8 

T32 

XI 

A2G 

C2T 

D2S 

H24 

ji 

L10 

P31 

$39 

T18 

VI 

A6 

C63 

D23 

H2 

Ji 

M35 

P29 

S^ 

T1 

Z1 

A&O 

C^ 

E1 

Hie 

J2 

M36 

P2 

sa 

T3 

fhts 

slam 

month' ■ 

ARTICLE  WINNER 

[titl«  pftga  number];  . 

Vddr 
:iity. 

ess 

State 

_Zlp  _ 

CD 

r^ 

< 

POLL 


Age. 


Job  title:, 


Educatiort:     D  High  School 
O  College  D  Masters 


a  PhD 


Approximate    investment    In   radio   equip- 

mem  In  1976:  $ :, 

1976  $ ;       1 977  $ ^i 

Possible  Investment  In  1978$ 


PLACE 

STAMP 
HERE 


WYiat  equipment  have  you  tmake»  model) 


How  long  does  it  take  you  to  read  all  the  ar- 
ticles in  73? 


Including  yourself,  how  many  people  read 
your  copy  of  7.^? 


^mm 


Peterborough,  n.h. 


03458 


Attn:  Marketing 


COMPETITION-GRADE  HF  TRANSCEIVER 


SPEAK  TO  THE  WORLD  IN  ANY  MODE 


A#n*«j 


i& 


aim 


brtMl*v"4d^  *4rtv<b<ti««ir'i  Q-uoiifsInn 


Price  And  Specifications  Sub)ect  To 
Change  Without  Notice  Oi  Obligation 


YAI5U 

V 


^[h 


y 


TAe  smart  radio 


YAESU  ELECTRONICS  CORP.,  15954  Downev  Ave.,  Pananount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  Cincinnati,  OH  45215 


1B78 


orma 


STILLTHE  SAME  FINE,  TIME  PROVEN  RIG.  BUT  NOW  WITH  THE  SIMPLE  ADDITION 
OF  A  PLUG-IN  CRYSTAL,  THE  TS-700SP  WILL  BE  ABLE  TO  UTILIZE  THE  NEW 
REPEATER  SUB-BAND  WHEN  IT  BECOMES  AVAILABLE.  STILL  FEATURES  ALL  OF 
THE  FINE  ATTRIBUTES  OF  THE  TS-700S:  A  DIGITAL  FREQUENCY  DISPLAY 
RECEIVER  PRE-AMP,  VOX.  SEMI-BREAK  IN.  AND  CW  SIDETONE.  OF  COURSE, 
IT'S  ALL  MODE,  144-148  MHZ.  VFO  CONTROLLED...  AND  KENWOOD  QUALITY 

THROUGHOUT 


TRIO-KENWOOD  COMMUNICATIONS  INC.  1111  WEST  WALNUT 'COMPTON.  CA  90220 
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